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Pm4Z0LE COMPOUNDS USEFUL IN THE TREATMENT OF 
INFL.\MMATION 

Field of the Invention 

5 

The invention relates to novel pharmaceutically-use&l compounds. The invention 
further relates to compounds that are useful in the inhibition of the activity of 15- 
lipo50^genase and thus in the treatment of inflammatory diseases and of 
inflammation generally. The invention also relates to the use of such con:5)ounds 
1 0 as medicaments, to pharmaceutical compositions containing them, and to synthetic 
routes for their production. 

Background 

15 There are many diseases/disorders that are inflammatory in their nature. One of 
the major problems associated vvdth existing treatments of inflammatory 
conditions is a lack of efficacy and/or the prevalence of side effects (real or 
perceived). 

20 Asthma is a chronic inflammatorj^ disease affecting 6% to 8%- of the adult 
population of the industrialized world In children, the incidence is even higher, 
being close to 10% in most countries. Asthma is the most common cause of 
hospitalization for children under the age of fifteen. 

25 Treatment regimens for asthma are based on the severity of the condition. MUd 
cases are either untreated or are only treated with inhaled p^agonists. Patients vvrith 
more severe asthma are typically treated with anti-inflammatoiy compounds on a 
regular basis. 

30 There is a considerable under-treatment of asthma, which is due at least in part to 
perceived risks with existing maintenance therapy (mainly inhaled 
corticosteroids). These include risks of growth retardation in children and loss of 
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bone mineral density, resulting in unnecessary morbidity and mortaUty. As an 
alternative to steroids, leukotriene receptor antagonists (LTRas) have been 
developed. These drugs may be given orally, but are considerably less efficacious 
than inhaled steroids and usually do not control airway inflammation 
5 satisfactorily. 

This combination of factors has led to .at least 50% of aU asthma patients being 
inadequately treated. 

10 A similar pattern of under-treatment exists in relation to allergic disorders, where 
drugs are available to treat a number of common conditions but are underused in 
view of apparent side effects. Rhinitis, conjunctivitis and dermatitis may have an 
allergic component, but may also arise in the absence of underlying allergy. 
Indeed, non-allergic conditions of this class are in many cases more difficult to 

15 treat. 

Chronic obstructive pukaonaiy disease (COPD) is a common disease affecting 6% 
to 8% of the world population. The disease is potentially lethal, and the morbidity 
and mortaUty from the condition is considerable. At present, there is no known 
20 pharmacological treatment capable of changing the course of COPD. 

Other inflammatory disorders which may be mentioned include: 

(a) puhnonary fibrosis (this is less common than COPD, but is a serious 
disorder with a very bad prognosis. No curative treatment exists); 
25 (b) inflammatory bowel disease (a group of disorders with a high morbidity 
. rate. Today only symptomatic treatment of such disorders is available); 
and 

(c) rheumatoid arthritis and osteoarthritis (common disabling inflammatory 
disorders of the joints. There are currently no curative, and only 
30 moderately effective symptomatic, treatments available for tiie 

managemcBt of such conditions). 
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Inflammation is also a common cause of pain. Inflammatory pain may arise for 
numerous reasons, such as infection, surgery or other trauma. Moreover, several 
malignancies are known to have inflammatory components adding to the 
symptomatology of the patients. 

5 

Thus, a new and/or alternative anti-inflammatory treatment would be of benefit to 
all of the above-mentioned patient groups. In particular, there is a real and 
substantial unmet clinical need for an effective anti-inflammator^' drug capable of 
treating inflammatory disorders, such as asthma, with no real or perceived side 
10 effects. 

The mamma lian Upoxygenases are a femily of structurally-related enzymes, which 
catalj-ze the oxj'genation of arachidonic acid. Three types of human lipoxygenases 
are known, which catalj-ze the insertion of molecular ox>'gen into arachidonic acid 
15 at carbon positions 5, 12 and 15. The enzymes are .thus named 5-, 12- and 

15-lipoxygenase, respectively. 

Arachidonic acid metaboHtes that are formed following the action of 
lipoxygenases are known to have pronounced pathophysiological activity 
20 including pro-inflammator>' effects. 

For example, the primary product of the action of 5-Mpoxygenase on arachidonic 
acid is further converted by a number of enzymes to a variety of physiologically 
and pathophysiologically important metabolites. The most important of these, the 

25 leukotrienes, are strong hronchoconstrictors. Huge efforts have been devoted 
towards the development of drugs that inhibit the action of these metaboUtes as 
well as the biological processes that form them. Drags, that have been developed 
to this end include 5-lq)oxygenase inhibitors, inhibitors of FLAP (Five 
Lipoxygenase Activating Protein) and, as mentioned previously, leukotriene 

30 receptor antagonists (LTRas). 
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Another class of enzymes that metabolize arachidonic acid are the 
cyclooxTgenases. Arachidonic acid metabolites that are produced by this process 
include prostaglandins, thromboxanes and prostacyclin, all of which possess 
physiological or pathophysiological activity. In particular, the prostaglandin PGE2 
is a strong pro-inflammatory mediator, which also induces fever and pain. 
Consequently, a number of drugs have been developed to inhibit the formation of 
PGE2, including "NSAIDs" (non-steroidal antiinflammatory drugs) and "coxibs" 
(selective cyclooxygenase-2 inhibitors). These classes of confounds act 
predominantly by way of inhibition of one or several cyclooxygenases. 

Thus, in general, agents that are capable of blocking the formation of arachidonic 
acid metabolites are likely to be of benefit in the treatment of inflammation. 

Prior Art 

Certain pjTazolecarboxyUc acid hydrazides, which are structurally unrelated to the 
compounds described herein, have been disclosed as 'anti-inflammatory agents in . 
Tihanyi et al. Eui: J. Med. Chem. - Chim. Ther., 1984, 19, 433 and Goel et d. J. 
Chem. Inf. Comput. Sci. 1995, 35, 510. 

Heterocyclic compounds (including pyrazoles, such as l-acetyl-3-(2,6- 
■dimethylphenylcarbamoyl)-5-methylpyrazole) with anticonvulsant activity have 
been disclosed in inter alia US 5,258,397 and US 5,464,860. Other heterocyclic 
compounds, including pyrazoles, have been disclosed for use as Factor Xa 
inhibitors in international patent appHcations WO 01/19788 and WO 02/00651 
and for. use as cannabinoid receptors in international patent application WO 
01/58869. None of tiiese dociiments disclose or suggest the use of the compounds 
disclosed thCTcin in the treatment of inflamination and/or as inhibitors of 
lipoxygenases. 

International patent application WO 99/25695 discloses various pyrazole 
con?>ounds for use in the treatment of infla mm a ti on. However, this document 
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does not disclose or suggest pyrazoles that are substituted at the pyrazole nitrogen 
by a carbonyl, a thiocarbonyl or a sulfonyl group. 

International application WO 03/037274 discloses various pyrazoles tl?at may be 
5 useful in treating inflammatory pain, which mechanism works by blocking sodium 
channels. International appUcation WO 03/068767 also discloses inter alia 
pyrazole-containing compounds that may be useful in treating inflammatory pain 
by opening potassium ion chamiels. However, there is no specific disclosure in 
either of these documents of 3-amido pjTazoles that have a linker group at the 
10 l(N)-position. 

International patent application WO 2004/080999 discloses 1-substituted pyrazole 
derivatives for use in the treatment of inflammation. Compounds comprising 
substituents at the 4- and/or 5-positions of the pyrazole unit are neither mentioned 
15 nor suggested in this document. 

International patent appUcation WO 2004/056815 discloses various pyrazoles that 
may be useful as Factor Xa mhibitors. There is no specific disclosure in this 
document of 3-amido- l(N)-substituted pjTazoles, in which the AT-substituent is 
20 attached vio a carbonyl, a thiocarbonyl or a sulfonyl group group. 

International patent application WO 96/11917 discloses various compounds that 
may be usefiil in treating inflammation. This document only discloses 
benzoxazoles and benzothiazoles substituted, directly or via an alkyl linker group, 
25 in the 2-position by an aromatic group. 

FinaUy, Vertuani et al. Journal of Pharmaceutical Sciences, VoL 74, No. 9 
(1985) discloses various pyrazoles that possess anti-inflammatory and analgesic 
activities. There is no mention or suggestion of 1 (N)-substituted pyrazoles. 

30 



25 



WO 2006/032852 PCT/GB2005/003584 

6 

Disclosure of the Invention ^ 

According to the invention there is provided a compound of formula I, 




wherein 



either 

10 represents an aryl gcaap or a heteroaryl group, both of which are optionaUy 
substituted by one or more substituents selected from G' and B\ which group 
may itself be fiirther substituted by one or more substituents selected from G^, Z 
(wherein Z is not directly attached to an aryl or a heteroaryl group) and (v**ich 
group is optionally further substituted by one or more substituents selected 

1 5 from G^ and Z, wherein Z is not attached to an aryl or a heteroaryl group); and 
r2 represents H or Ci-g alkj^l, which latter group is optionaUy substituted by one or 
more lialo groups; 
or ' 

when represents Ci-s alkyl optionally substituted by halo, R* and R^ may be 
20 linked together forming a further 5- to 7-membered ring, optionally contaimng 1 
■ to 3 heteroatoms and/or 1 to 3 double bonds, which ring is itself optionally 
substituted by one or more substituents selected from G\ Z (when the ring is not 
aromatic in nature) and B^ (which B' groiq) is optionally substituted as described 
above); 



R^ represents Ci-s alkyl, heterocycloaBcyl, aryl or heteroaryl. all of which groups 
are optionally substituted by one or more substituents selected from G', Z (vsdien Z 
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is not directly attached to an aryl or a heteroaryl group) and B' (which B' group is 
optionally substituted as described above); 

X represents a direct bond or -N(R'")-; 
5 Y represents -C(0)-, -C(S)- or -S(0)2-; 

B\ B^ and B^ independently represent, on each occasion when used above, 
Ci-g alkyl, heterocycloalkyl, aryl or heteroaryl; 

10 G\ G- and independently represent, on each occasion when used above, halo, 
cyano, -N3, -NO2, -ONO2 or -A'-R**; 

53 

wherein represents a spacer group selected from -C(Z)A--, -N(R )A -, 
-OA*-, -S- or -S(0),A*-, in which: 
A^ represents a single bond, -0-, -S- or -N(RVi 
15 A^ represents A«, -C(Z)N(R')C(Z)N(R').. -C(Z)N(R^)C(Z)0-. 
-C(Z)N(R^)S(0)„N(R^)-, -C(Z)S-, -S(0)„-, -S(0)W')C(Z)N(R^)-, 
.S(0)„N(R^)C(Z)0-, -S(0)nN(R^)S(0)„N(R^)-, -C(Z)0-, -S(0)J^(R')- or 
-S(0)„0-; 

A* represents A^ -S(0)n-. -C(Z)0-, -S(0)„N(R')- or -S(0)„0-; 
20 a' represents a single bond, -N(R^)- or -0-; 

A^ represents a single bond, -C(Z)- or -C(Z)N(R^-; 

Z represents, on each occasion when used above, a substituent connected by a 
double bond, which is selected from =0, =S, =NR''\ =NN(R'"')(R'), =NOR''^ 
25 =NS(0)2N(R''W).=NCN,=CHNO2and=C(R'''')(R'); 

R*" represents, on each occasion -wbsn used above, H, Ci^ alkyl or a 
heterocycloalkyl group, \\*ich latter two groups are-optionally substituted by one 
or more substituents selected from G*. Q and B' (which B^ group is optionally 
30 substituted by one or more substituents selected from G^ Q (when Q is not 
directly attached to an aryl or a heteroaryl group) and B^. 
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R"** and independently represent, on each occasion when used above, H or B^ 
which B" group is itself optionally substituted by one or more substituents selected 
from G\ Q (when Q is not directly attached to an ar)'l or a heteroarj'l group) and 
(which B^ group is itself optionally substituted as described above); or 

5 when R"" and/or R^ represent optionally substituted B" groups, then any pair 
thereof may, for example when present on the same atom or on adjacent atoms, be 
linked together to form, with those, or other relevant, atoms, a 5- to 7-membered 
ring, optionaUy containing 1 to 3 heteroatoms and/or 1 to 3 double bonds, which 
ring is itself optionally substituted by one or more substituents selected from G^ Q 

10 (when the ring is not aromatic in nature) and B" (which B" group is optionally 
substituted as described above); 

B*, B* and B* independently represent on each occasion when used above 
Ci-8 alkyl, heterocj'cloalkyl, aryl or heteroaryl; 

G", and G* independently represent on each occasion when used above, halo, 
cyano, N3, -NO2, -ONO2 or -A'-R*; 

wherein A' represents a spacer group selected from -C(Q)A*-, -N(R )A -, 

-0A^\ -S- or -S(0)„A'^-, in which: 
20 A* represents a single bond, -0-, -S- or ,-N(R )-; 

A' represents A'^ -C(Q)S-, -S(0)„-, -C(Q)0-, -S(0)„N(R')-, -S(0)„0-, 

-C(Q)N(R')C(Q)N(R')-, -C((5)N(R')C(Q)0-, -C(Q)N(R')S(0)„N(R')-, 

.S(0)„N(R')C(Q)N(R')-, -S(0)nN(R'')C(Q)0- or -S(0)„N(R')S(0)nN(R')-; 

A'° represents A'\ -S(0)„-, -C(Q)0-, -S(0)„N(R')- or -S(0)„0-; . 
25 a" represents a single bond, -NCR')- or -0-; 

A'^ represents a single bond, -C(CO- or -C(Q)N(R')-; 

Q represents, on each occasion when used above, a substituoit connected by a 
double bond, which is selected from =Q, =S, =NR''. =NN(R<*)(R'), =NOR^ 
30 =NS(.0)2N(R*)(R''), =NCN, =CHN02 and =C(R'')(R"'); 
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r' and independently represent, on each occasion when used above, H, Ci^ 
alkyl, heterocycloalkyl aryl or heteroaryl, which latter four groups are optionally 
substituted by one or more groups selected from halo, Ci^ alkyl (optionally 
substituted by one or more halo groups), -N(Ry , -OR*, -ONO, and -SR*; or 

5 when they do not represent H, any pair of R* and R' may, for txzmplt when 
present on the same atom or on adjacent atoms, be linked together to form, with 
those, or other relevant, atoms, a 5- to 7-membered ring, optionally containing 1 to 
3 heteroatoms and/or 1 to 3 double bonds, which ring is itself optionally 
substituted by one or more groups selected from halo, Ci-8 alkyl (optionally 

1 0 substituted by one or more halo groups), -N(R'')R', -OR*. -ONO2 and -SR*; 

R* and R' independently represent, on each occasion when used above, H or 
Ci^ alkyl, which latter grot?) is optionally substituted by one or more halo groups; 

15 n represraits, on each occasion when used above, 1 or 2; and 

R" and R*" independently represent H, halo or Cm alkyl (which alkyl group is 
optionally substituted by one or more halo or Cm alkoxj' groups (which alkoxy 
group may itself be substituted by one or more halo group)), wherein at least one 
20 of R' and R** does not represent H, 

or a pharmaceutically-acceptable salt thereof 

pro^'ided that, when R" and R" both represent H, Y represents -C(0)-, R*" 
25 represents methyl and: 

(0 X represents a direct bond and R^ represents methyl, then R' does not represent 
2,6-dimethylphenyl or 2-chloro-6-methylphenyl; arid 

(a) X represents -N(R*')- in which R*' represents H and R^ represents 4-[(2- 
aminosulfonyl)phenyl]phenyl, then R' does not represent 5-hromo-2-pyridyl, 

30 • 

vAich compounds and salts are referred to hereinafter as "the confounds of the 

invention". 
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Phannaceutically-acceptable salts include acid addition salts and base addition 
salts. Such salts may be formed by conventional means, for example by reaction 
of a free acid or a free base form of a compound of formula I with one or more 

5 equivalents of an appropriate acid or base, optionally in a solvent, or in a medium 
in which the salt is insoluble, followed by removal of said solvent, or said 
medium, using standard techniques (e.g. in vacuo, by freeze-drying or by 
filtration). Salts may also be prepared by exchanging a counter-ion of a 
con?)Ound of the invention in' the form of a salt with another counter-ion, for 

1 0 example using a suitable ion exchange resin. 

Compounds of the invention may contain double bonds and may thus exist as E 
(entgegen) and Z (zusammen) geometric isomers about each individual double 
boni AU such isomers and mixtures thereof are included within the scope of the 
15 invention. 

Compounds of the invention may also exhibit tautomerism. All tautomeric forms 
and mixtures thereof are included within the scope of the invention. 

20 Compounds of the. invention may also contain one or more asymmetric carbon 
atoms and may therefore exhibit optical and/or diastereoisomerism. 
Diastereoisomers may be separated using conventional techniques, e.g. 
chromatography or fractional crystaUisation. The various stereoisomers may be 
isolated by separation of a racemic or other mixture of the compounds using 

25 ■ conventional, e.g. fractional crystallisation or HPLC, techniques. Alternatively 
the desired optical isomers may be made by reaction of the appropriate optically 
active starting materials under conditions which will not cause racemisation or 
epimerisation (i.e. a 'chiral pool' method), Tjy reaction of the appropriate starting 
material with a 'chiral auxiliary' which can subsequently be removed at a suitable 

30 stage, by derivatisation (Le. a resolution, including a dynamic resohition), for 
example with a homochiral acid followed by separation of the diastereomeric 
derivatives by conventional means such as chromatography, or by reaction with an 
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appropriate chiral reagent or chiral catalyst all under conditions )^ovm to the 
skilled person. All stereoisomers and mixtures thereof are included within the 
scope of the invention. 

5 Unless otherv^dse specified, C,^ alkj'l groups and C,-q aDcoxy groups (where q is 
the upper limit of the range) defmed herein may be straight-chain or, when there is 
a sufficient number (Le. a minimum of two or three, as appropriate) of carbon 
atoms, be branched-chain, and/or cycUc (so forming a Ca-q-cycloalkyl group or a 
C2^-cycloalkox7 groi^). Further, when there is a sufficient number (i.e. a 

10 minimum of three or four as appropriate) of carbon atoms, such alkyl and alkoxy 
groups may also be part cyclic/acyclic. Such alk^'l and alkoxy groups may also be 
saturated or, when there is a sufficient number (Le. a minimum of two) of carbon 
atoms, be unsaturated (forming, for example in the case of the alkyl group, a Ci^ 
alkenyl or a alkynyl group). 

15 

For the avoidance of doubt, alkoxy groups are attached to the rest of the molecule 
via the essential oxygen atom of that group. 

Heterocycloalk}'l groups that may be mentioned include those in which at least 
20 one (e.g. one to four) of the atoms in the ring system is other than carbon (i.e. a 
heteroatom, such as oxygen, nitrogen, sulphur and/or selenium), and in which the 
totalnumber of atoms in the ring system is bet^'een three and twelve (e.g. between 
five and ten).- Further, such heterocycloalkyl groups may be saturated or 
unsaturated containing one or more double and/or triple bonds, forming for 
25 example a Cj^, heterocycloalkenyl (where q is the upper Umit of the range) or a 
CsH, heterocycloalkynyl groiq). Cj^ heterocycloalkyl groups that may be 
mentioned include aziridinyl, azetidinyl, dSbydropyranyl, dihydropyridyl, 
dihydropyrrolyl (including 2,5-dihydropyrrolyl), dioxolanyl (including 1,3- 
dicxolanyl), dioxanyl (including 1,3-dioxanyl and 1,4-dioxanyl), dithianyl 
30 (including 1,4-dithianyl), dithiolanyl (including 1,3-dithiolanyl),. imidazoUdinyl. 
imidazolinyl, moiphoHnyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl, pyranyl, 
pyrazoUdinyl, pyrroUdinonyl, pyrroUdinyl, pyrrolinyl, quinucUdinyl, sulfolanyl, 3- 
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sulfolenyl tetrahydropyranyl, tetrahydrofuranyl, tetrahydropyridyl, thietanyl, 
thiiranyl, thiolanyl, thiomorpholinyl, trithianyl (including L3,5-trithianyI), 
tropanyl and the like. Substituents on heterocycloalkyl groups may, where 
appropriate, be located on any atom in the ring system including a heteroatom. 
The point of attachment of heterocycloalkj'l groups may be via any atom in the 
ring system including (where appropriate) a heteroatom (such as a nitrogen atom), 
or an atom on any fused carbocyclic ring that may be present as part of the ring 
system. Heterocycloalkyl groups may also be in the N- or S- oxidised form. 

The torn "halo", when used herein, includes fluoro, chloro, bromo and iodo. 



Aryl groups that may be mentioned include Ce-is aryl (e.g. Cwo) groups. Such 
groups may be monocycUc, bicycUc or tricyUc and have between 6 and 13 ring 
carbon atoms, in which at least one ring is aromatic. Ce-n aryl groups include 
1 5 phenyl, naphthyl and the like, such as 1,2,3 ,4-tetrahydronaphthyl, indanyl, indenyl 
and fluorenyl. The point of attachment of aryl groups may be via any atom of the 
ring system However, when aryl groups are bicycUc or tricycUc, they are 
preferably linked to the rest of the molecule via an aromatic ring. 

20 Heteroaiyl groups that may be mentioned include those which have between 5 and 
10 members. Such groups may be monocyclic, bicycUc or tricyclic, provided that 
at least one of the rings is aromatic and wherein at least one (e.g. one to four) of 
the atoms in the ring system is other than carbon (i.e. a heteroatom). HeterocycUc 
groi?)S that may be mentioned include benzothiadiazotyl (including 2,3,1- 

25 benzothiadiazolyl), isothochromanyl and, more, preferably, acridinyl, 
benzimidazxjlyl, benzodioxanyl, benzodioxepinyl, benzodioxolyl. (including 1,3- 
benzodioxolyl), benzo&ranyl, benzofiirazanyl, benzothiazolyl, benzoxadiazolyl 
(including 2,1,3-benzoxadiazolyl), benzoxazinyl (mcluding 3,4-dihydro-2H-l,4- 
benzoxazinyl), benzoxazolyl, benzimidazolyl, benzomorpholinyl, benzoselena- 

30 diazolyl (including 2,1,3-benzoselenadiazolyl), benzothienyl, carbazolyl, 
chromanyl, cinnolinyl, fuianyl, imidazolyl, imidazo[l,2-a]pyridyl, indazolyl, 
indolinyl, indolyl, isobenzofiiranyi, isochromanyl, isoindolinyl, isoindolyl. 
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isoquinolinvL isothiaziolvL isoxazolyl, naphthyridinyl (including 1,6- 
naphthjTidinyl or, more particularly, 1,5-naphthyridinyl and 1,8-naphthyridinyl), 
oxadiazolyl (including 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl and 
l,3,4-oxadia20lyl), oxazolyl, phenazinyl, phenothiazinyl, phthalazinyl, pteridinyl, 

5 purinyl, p>Tazinyl, pyrazolyl, pjTidazinyl, pyridyl, pyrimidinyl, pyrrolyl, 
quinazoliny], quinolinyL quinolizinyl, quinoxalinyl, tetrahydrcisoquinolinyl 
(including 1,2,3, 4-tetrahydroisoquinolinyl and 5.6,7,8-tetrahydroisoquinolinyl), 
tetrahydroquinolinyl' (including 1,2,3,4-tetrahydroquinolinyl and 5,6,7,8- 
tetrahydroquinolinyl), tetrazolyl, thiadiazolyl (including 1,2,3-thiadiazolyl, 1,2,4- 

10 thiadiazolyl and L3,4-thiadia2X)lyI), thiazofyl, thiochromanyl, thienyl, triazolyl 
(including U,3-tria2olyl, l,2,4-tria2olyl and 1,3,4-triazolyl) and the like. 
Substituents on heteroaryl groups may, where appropriate, be located on any atom 
in the ring system including a heteroatom. The point of attachment of heteroaiyl 
groups may be via any atom in the ring system including (where appropriate) a 

15 heteroatom (such as a nitrogen atom), or an atom on any fiised carbocycUc ring 
that may be present as part of the ring systenL However, when heteroaryl groups 
are bicyclic or tricycUc, they are preferably linked to the rest of the molecule via 
an aromatic ring. Heteroarj'l groups may also be in the N- or S- oxidised form. 

20 Heteroatoms that may be mentioned include oxygen, nitrogen, sulphur and 
selenium. 

For the avoidance of doubt, in cases in which the identity of two or more 
substituents in a compound of formula I may be the same, the actual identities of 

25 the respective substituents are not in any way interdependent. For example, in the 
situation in vidiich and are both aryl groups substituted by one or more Ci^t 
alkyl groups, the alkyl groups in question may be the same or different. - Similarly, 
when groups are substituted by more than one substituent as defined herein, the 
identities of those individual substituents are not to be regarded as being 

30 interdependent. 



Compounds of the invention that may be mentioned include fliose in which: 
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does not represent pjTazolyl; 

does not represent pyrimidinyl (e.g. 5-pyrimidmyl); 

does not represent benzoxazolyl (e.g. 4- or 7-benzoxa2olyl) or benzothiazolyl 
(e.g. 4- or 7-benzothiazolyl) substituted (e.g. at the 2-position) by B\ in which 
5 represents optionally substituted aiji heteroar}d or C1-3 alkyl substituted by B^ in 
which B- represents optionally substituted arj'l or heteroaryl. 

Preferred compounds of the invention include those in which: 

represents arj^l or heteroaiyl, both of which are optionally substituted by one or 
1 0 two groups selected from B^ and ; 
R^ represents H; 

r3 represents alkTl heterocycloalkyl (e.g. a five- or sbc-membered 
heterocycloalkyl group), aryl or heteroaiyl, all of which are optionally substituted 
by one or two groups selected from B^ and G^; 
1 5 R'^^ represents alkyl or, preferably, H; 

R^ and R^ independently represent H, Cm alkyl or halo; 

B^ represents C1.3 alkyl, aryl or heteroaryl, aU of which are optionally substituted 

by one or more groups; 

G^ represents halo (e.g. fluoro, chloro or bromo), cyano or -A^-R"^^; 
20 G^ represents halo (e.g. fluoro); 

represents -S-, -C(Z)A^-, -OA^- or -S(0)^^ 
A^ represents -0-; 

A"* represents A^ and, preferably, a single bond; 
A^ represents a single bond; 
25 Z represents =S or, preferably, =0; 
R^^ represents B^; 

B^ represents Cm alkyl or aryl both of which groups are optionally substituted by 
one or more groups selected from G^ andB^; 
G"^ represents halo (e.g. chloro or fluoro); 
30 B^ represents aryl (e.g. phenyl); 
h represents 2, 
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Preferred compounds of the invention include those in which R' represents an 
optionally substituted phenyl, naphthyl, pjTrolyl. furanyl, thienyl, pN-razolyl, 
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pjTidyl (e.g. 2-p}'ridyl, 3-pyridyl or 4- 
pyridyl), indazolyl, indolyl, indolinyl, isoindolinyl, oxindolyl, quinolinyl, 1,2,3,4- 

5 tetrahydroquinohnyl, isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyI, quinolizinyl, 
benzofiiranyl, isobenzofiiranyl, chromanyl, benzothienyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, indazolyl, benzimidazolyl, quinazolinyl, quinoxalinyl, 1,3- 
benzodioxolyl, benzothiazolyl, and/or 1,4-benzodioxanyl, group. Particularly 
preferred values of include optionally substituted phenyl, quinolinyl (e.g. 8- 

10 quinolinyl), pyridyl, isoquinolinyl. 1,3-benzodioxolyl and 1,4-benzodioxanyl 
groups. 

R' groups are preferably optionally substituted by one or more substituents 
selected from: 
15 halo (e.g. fluoro or chloro); 

Ci.3 aDcyl, which allcyl group may be linear or branched (e.g. ethyl, n-propyl, 
isopropyl or, particularly, methyl), and/or optionally substituted by one or more 
halo (e.g. fluoro) group (so forming, for example, -OHaF, 
-CHFa or, preferably, -CF3); 

20 

More preferred optional substituents on R\ include fluoro, chloro or 
trifluoromethyl ffovaps. 

Preferred compounds of the invention include those in which R^ represents an 
25. optionally substituted Cw alkyl, phenyl, naphthyl, pyrrolidinyl piperidinyl, 
piperazinyl, moipholinyl, pyrrolyl. furanyl, thienyl, pyrazolyl, imidazolyl, 
oxazoiyl, isoxazolyl, thiazolyl, pyridyl (e.g. 2-pyridyl, 3-pyridyl or 4-pyridyl), 
indazolyl, indolyl, indolinyl, isoindolinyl, oxindolyl, quinolinyl, 1,2,3,4- 
tetrahydroquinolinyl, isoquinolinyl, 1,2,3,4-tetrahydrpisoquinolinyl, quinolizinyl, 
30 benzofiiranyl, isobenzofiiranyl, chromanyl, benzothienyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, indazolyl, benzimidazolyl, quinazolinyl, quinoxalinyl, 1,3- 
benzodioxolyl, benzothiazolyl and/or benzodioxanyl group. Particularly preferred 
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groups include an optionally substituted C,^ allvyl (such as methyl ethyl, n- 
propyl, isopropyl n-butyl, /-butyl or hexTl), Cs^ cycloalkTl (such as cyclopentyl 
or cyclohexyl), C2-4 (e.g. C2-3) alkenyl (such as propenyl), morpholinyl (such as 4- 
morpholinyl), piperidinyl (such as 4-piperidinyl), piperazinyl (such as 1- 
5 piperazinyl), phenyl, pyridyl (such as 2-pyridyl) or imidazolyl (such as 4- 
imidazolyl) group. 

groups are preferably optionally substituted by one or more substituents 
selected from: 
10 halo (such as bromo, chloro or fluoro); 
cyano; 

Ci^ (e.g. Cm) alkyl, which alkj'l group may be linear or branched (including 
ethyl, propyl, butyl or, particularly, methyl) and/or optionally substituted by one 
or more halo (e.g. fluoro) group (so forming, for example, -CH2F, -CHFj or, 

15 preferably, -CF3); 

an aryl group, such as phenyl; 

a heteroaryl group, such as thienyl, pjTidyl, oxazolyl or thiazolyt 

=0; 

20 -C(0)0R"; 
-SR^^ and/or 
.S(0)2R"; 

viierein R^°, R" and R^^ independently represent, on each occasion when used 
above, (e.g. Cm) alkyl (such as methyl, ethyl, 77-propyl, n-butyl) which alkyl 
25 group is optionally substituted by one or more halo (e.g. chloro or fluoro) atoms or 
aryl (e.g. phenyl) groups; and 

R" represents aryl (e.g. phenyl optionally substituted by one or more halo (e.g. 
fluoro) atoms. 



30 More preferred optional substituents on R' include fluoro, chloro, bromo, 2- 
thienyl, phenyl, 3-chloropropylsulfanyl, ethoxycarbonyl, benzyloxycarbonyl. 
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trifluoromethyl, methyl, methox7, trifluoromethoxy, ethoxy, n-butox7, cyano and 
4-fluorobenzenesulfonyl groups. 

More preferred compounds of the invention include those in which: 
5 R' represents a' phenyl group, substituted, for example in the 2- and/or 4-position 

by a G' group and/or a B' group.' In such instances, G' is preferably halo (e.g. 

fluoro or chloro) and is preferably C1-3 alk>'l (e.g. methyl), which alkyl group is 

optionally substituted by one or more G^ groups, in which G^ is preferably halo 

(e.g. fluoro) so forming, for example a 2-chloro-4-fluorophenyl or 4- 
1 0 trifluoromethyl group. Alternatively, R' may represent a quinolinyl group, such as 

a 8-quinoIjnyl group, which group is preferably unsubstituted; 

R^ represents one of the following: 

(a) a Cu alkyl group, which group is unsubstituted or substituted (e.g. at the 
terminal carbon atom of the aikyl groiqj) by, for example, a G* or a B^ 

15 group. In such instances B^ is preferably an aryl (e.g. phenyl) or a 

heteroaryl (e.g. 2-thienyl) group and G' preferably represents halo (e.g. 
chloro or bromo) or -A^-R*', m which A' represents -S- or 
-C(0)0-, and R"'' represents C1-3 alkyl optionally substituted by a G" 
group, in which G" represents halo (e.g. chloro). Thus, R^ may represent 

20 ethyl, isopropyl, 71-butyl, f-butji hex^'i 2-bromoethyl, 3-chloropropyl, 2- 

thien-2-ylethyl, benzyl, 2-(3-chloropropylsulfanyl)ethyl, 2-phenylethyl or 
acetic acid ethyl ester: 

(b) a C3 alkenyl group, which group is preferably unsubstituted, so forming, 
for example, a 2-propenyl (Le. an allyl) group; 

25 (c) a C5.« cycloalkyl group, which group is preferably unsubstituted and. 
saturated, so forming, for exmsple, a cyclopentyl or cyclohexyl group; 
(d) a six-membered heterocycloalkyl (e.g. a piperazinyl, a piparidinyl or a 
morpholinyO group, substituted in, for example, the 4-positidn (relative to 
the attachment of the R^ group to X), by a B^ or G^ group. In such 

30 instances, B^ preferably represents C1.3 alkyl (such as methyl) and G' 

preferably represents -A^-R*\ m which A^ represents -C(0)0- or -S(0)2-, 
and R**" represents Cu% alkyl (e.g. methyl), which latter group is prefer.ably 
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substituted by one group, in which preferably represents phenyl, or 
R"" represents ^ry\ (e.g. phenyl), which latter group is optionally 
substituted, for example in the 4-position of the phenyl ring, by one 
group, in which represents halo (e.g. fluoro). Thus may also 
5 represent a 4-methyM -piperazinyl, a 4-piperidinyl-l-carboxylic acid 

benzyl ester, a S-methyM-morphohnyl, or a 4-(4-fluoroben2enesulfonyl)- 
1-piperazinyl group; 

(e) a phenyl group, which group is unsubstituted or is substituted in, for 
exanq)le, the 3- and/or the 4-position by one or two substituents selected 

10 from and G'. In such instances B^ may represent a C1-3 alkyl (e.g. 

methyl) group, which group is optionaUy substituted by one or more G^ 
groups, in which G^ is preferably fluoro, and G' may represent halo, cyano 
or -A^-R*\ in which a' is preferably -0- and R"" is preferably Cm alkyl 
(such as methyl, ethyl or n-butyl), which alkyl group is optionally 

15 substituted by one or more fluoro groups. Thus, R^ may also represent 

phenyl, 4-bromophenyl, 4-chlorophenyl, 4-fluorophenyl, 4.cyanophenyl, 
4-metbylphenyl, 4-trifluoromethyiphenyl, 3-trifluoromethylplienyl. 4- 
methoxyphenyl, 3,4-dimethoxyphenyl, 4-ethoxyphenyl, 4.n-butoxyphenyl 
or 4-trifluoromethoxyphenyl; or 

20 (f) a pyridyl (e.g. 2-pyridyl) group, which group is preferably unsubstituted, 
or an imidazolyl (e.g. 4-imidazolyl) group, which group is preferably 
substituted, for example at the 1-position (i.e. at the secondary imidazole 
nitrogen), by a B' group, in which B^ preferably represents a C1.3 alkyl 
(e.g. methyl) group, so forming, for example a l-methylimidazol-4-yl 

25 group; 

R' represents H, methyl or n-butyl; 

R'' represeiits H, methyl, chloro or iodo. 

Particularly preferred con?)ounds of the invention include those of the examples 
30 described hereinafter. 
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Compounds of formula I may be made in accordance with techniques that are well 
known to those skUled in the art, for example as described hereinafter. 

According to a further aspect of the invention there is provided a process for the 
5 preparation of a compovmd of formula I as follows: 

(i) For compounds of formula I in which represents a tertiary Ci.8 alkyl, tertiary 
hcjterocycloalkyl, aryl or heteroaryl group and represents C]^ alkyl, optionaUy 
substituted as hereinbefore defined, or halo, reaction of a compound 
1 0 corresponding to a compound of formula I in which represents hydrogen, with 
an appropriate base (or a mixture of bases), such as potassium 
bis(tiimethylsilyl)amide, sodium bis(trimethylsilyl)amide, sodium hydride, 
potassium fert-butoxide or an organolithium base, such as n-BuLi, j-BuLi, /-BuLi, 
lithium diisopropylamide or lithium 2,2,6,6-tetramethylpiperidine (which 
15 organolithium base is optionally in the presence of an additive (for example, a 
lithium co-ordinating agent such as an ether (e.g. dimethoxyethane) or an amine 
(e.g. tetramethylethylenediamine (TMEDA), (-)sparteine or l,3-dime1iiyl-3,4,5,6- 
tetrahydro-2(liO-pyriniidinone (DMPU) and the like)) followed by quenching 
with an appropriate electrophile such as: 
20 (a) for compounds of formula I io which R*" represents an optionally 

substituted Ci^ alkyl group, an electrophile of formula II, 

R^i" n 
wherein R' represents Ci^ alkyl, which group is optionally 
substituted by one or more halo or methoxy groups and L^" 
25 represents a suitable leaving group such as halo (e.g. iodo or 

bromo) or a sulfonate group (such as -OSO2CF3, OSO2CH3 and 
-0S02-aryl (e.g. -0-tosyl)); or 
(b) for compounds of formula I in which R*" represents halo, an 
electrophile that provides a source of halide ions. For exairq)le, for 
3 0 bromide ions, reagents include JV^hromosuccinimide, bromine and 

1,2-dihromDtetrachloro-ethane, for chloride ions reagents include 
TZ-chlorosuccinimide, chlorine, iodine monochloride and 
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hexachloroetiiane, for iodide ions, appropriate reagents include 
iodine, diiodoethane and diiodotetrachloroethane and for fluoride 
ions reagents include xenon difluoride, SELECTFLUOR® ([1- 
(chloroinethyl)-4-fluoro-l,4-diazonia-bicyclo[2.2.2]octane 
5 bis(tetrafluoroborate)]), CF3OF, and perchloryl fluoride. 

This reaction may be performed in the presence of a suitable solvent, such as a 
polar aprotic solvent (e.g. tetrahydrofuran or diethyl ether), at sub«ambient 
temperatures (e.g. O^^C to -78°C) under an inert atmosphere. 

10 (ii) For compounds of formula I in which, when Y is -S(0)2- and X is 
-N(R^^)- in which R"^* is B**, reaction of a compound of formula III, 




III 



15 wherein R\ R\ R^ and R** are as hereinbefore defined, vdth a compound of 
formula IV, 

R^-X"-Y-L^ IV. 
wherein, when Y represents -8(0)2-, represents a direct bond or -N(B^)-, or, for 
all other values of Y, X^ represents X as hereinbefore defined, represents a 

20 suitable leaving group, such as halo (e.g. chloro or bromo), or, when X^ is a direct 
bond, a carboxylate (e.g. a -0"C(0)-R^) group or a sulfonate (e.g. a -0-S(0)2-R^) 
group, or, when X* is -N(B'^)", an N-imidazolyl group, and R^ and Y are as 
hereinbefore defined, for example at around room temperature or above (e.g. up to 
40-180°C), optionally in the presence of a suitable base (e.g. sodium hydride, 

25 sodium bicarbonate, potassium carbonate, pjTrolidinopyridine, pyridine, 
triethylamine, tributylamine, trimethylamine, dimethylaminopyridine, 
diisopropylamine, diisopropjdethylamine, 1 ,8-diazabicyclo [5 .4 .G]undec-7-ene, 
sodium hydrojdde, ?/-ethyldiisopropylamine, ■ iV-(methylpolystyrene)-4- 
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(methylaniino)pyridine, potassium bis(trimethylsi]yl)aimde, sodium 
bis(trimethylsilyl)amide, potassium rcrNbutoxide, lithium diisopropylamide, 
lithium 2,2,6,6-tetramethylpiperidiiie or mixtures thereof) and an appropriate 
solvent (e.g. tetrahydro&ran, pjTidine. toluene, dichloromethane, chloroform, 

5 acetonitrile, dimethylformamide, trifluoromethylbenzene, dioxane or 
triethylamine). Preferred base/solvent systems for compounds of formula IW in 
which Y is -C(0)- and X is a direct bond include sodium hydride in 
tetrahydrofuran. DMF or mixtures thereof. Preferred base/solvent systems for 
compounds of formula IV in which Y is -C(0)- and X* is -NCR*")-, or when Y is 

10 -S(0)2- and is a direct bond, include dimethylaminopiTidine/dichloromethane, 
or a mixture of triethylamine and dimethylaminopyridine in dichloromethane. 

(iii) For compounds of formula I in which X represents a single bond and Y 
represents -C(0)-, reaction of a compound of formula m as hereinbefore defined 

1 5 with a confound of formula V, 

R^C(0)OH V 
wherein is as hereinbefore defined for example under similar conditions to 
those described under process step (ii) above, in the presence of a suitable 
coupling reagent (e.g. l,l'-carbonyldiimidazole, A^^iV-dicyclohexTlcarbodiimide, 

20 l-(3.dimethylaminopropyl)-3-ethylcarbodiimide (or hydrochloride thereof), NJf- 
disuccinimidyl carbonate, benzotriazol-l-yloxytris(dinietliylamino)phosphonium 
hexafluoro-phosphate, 2-(li?-benzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexa- 
fluorophosphate, benzotriazol-l-yloxytris-pj-rrolidinophosphonium 
hexafluorophosphate, bromo-tris-pyrroHdinophosponium hexafluorophosphate, 2- 

25 (lJf-benzotriazol-i-yl)-l,l,3,3-tetramethyluromum tetra-fluorocarbonate, 1- 
cyclohexylcarbodiimide-3-propyloxymethyl polystyrene, 0-(7-azabenzotriazol-l- 
yl)-^;Jy;^^',i\^-tetramethylu^omum hexafluorophosphate or Obenzotriazol-l-yl- 
iV;iy;//.',^'-tetramel3iyluronium tetrafluoroborate), a suitable base (e.g. as 
mentioned in process step (ii) above) and an appropriate solvent (e.g. as 

30 mentioned in process step (ii) above). Alternatively an azodicarboxTlate may be 
employed under Mitsunobo conditions known to those skilled in the art. 
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(iv) For compounds of formula I in which represents a primary or secondary' 
Ci.s alky] or a secondary heterocycloalkyl group, X represents a direct bond and Y 
represents a -C(0)- or a -C(S)- group, reaction of a compound of formula III as 
hereinbefore defined with a compound of formula VI, 

r3=y'' VI 
wherein Y" represents either -C(0)- (i.e. C=0, so forming a ketene) or 
-C(S)- (ie. C=S, so forming a thioketene) and represents a primary or 
secondary Cm alkyl or a secondary heterocycloalkyl group, under conditions 
known to those skilled in the art. 



(v) For compounds of formula I, in which X represents -NH- and Y represents 
-C(0)- or -C(S)-, reaction of a confound of formula HI as hereinbefore defined 
with a compound of formula Vn, 

R^=r vn 

15 wherein R^ and Y* are as hereinbefore defined (so forming an isocyanate or an 
isothiocyanate, as appropriate), under conditions known to those dolled in the art. 
For example, for compounds of formula Vn in which Y is 
-C(0)-, reaction may be performed in a suitable solvent (e.g. toluene) at elevated 
temperature (e.g. 100°C). For compounds of formula VII in which Y is -C(S)-, 

20 reaction may be performed in a suitable solvent (e.g. acetone) in the presence of a 
suitable base (e.g. potassmm carbonate) at room temperature. 

(vi) For compounds of formula I in which Y represents -C(0)- or -C(S>, reaction 
of a compoimd of formula in with: 

25 (a) a compoimd of formula VIE, 

ci-Y*-ci vm 

(b) a conqjotmd of formula IX, 

wherein, in both cases, Y* is as hereinbefore defined; or 
30 (c) when Y represents -C(0)-, triphosgene, 



IX 
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followed by: 

(1) for compounds of fonnuia I in which X represents a direct bond, reaction with 
a organometallic reagent of formula X. 

R^M X 
5 wherein M represents a metal such as Mn, Fe, Ni, Cu, Zn, Pd or Ce, or a salt or 
complex thereof and is as hereinbefore defined; or 

(2) for compounds of formula I wherein X represents: 

(I) -N(R*')-, reaction with an amine of formula XI, 

r3N(H)R'"' XI 
1 0 vdierein R^ and R*' are as hereinbefore defined; or 

(H) a direct bond, and R' represents a nitrogen-containing 
heterocycloalkyl group, m which a nitrogen atom of the 
heterocycloalkyl group is attached directly to lie Y substituent of 
the con?)otmd of formula I, reaction with a corresponding 
1 5 secondary amine of the nitrogen-containing heterocycloalkyl group 

(Le. one in which the nitrogen atom of this secondary amino group 
corresponds to the nitrogen atom to be attached to the Y substituent 
of the compound of formula I), 
in aU cases under reaction condition that are know to those skilled in the art. For 
20 example, the latter reaction may be performed at below room temperature (e.g. 
O'C) in the presence of a suitable solvent (e.g. anhydrous dichloromethane). 

(vii) For conq)Ounds of formula I in which X represents -N(R*'')-, and R^" is other 
than hydrogen, reaction of a corresponding compound of formula I in which X 
25 represents -N(H)- with a con5)bund of formula Xn, 

R^-L' xn 

wherein R**" represents any value of R'^ mentioned hereinbefore other than H, and 
are as hereinbefore defined, under standard reaction conditions. 

30 (viu) For compounds of formula I m which Y represents -C(S)-, reaction of a 
corresponding compound of formula I in wHch Y represents -C(0)- with a 
suitable reagent for the conversion of a carbonyl group to a thiocarbonyl group. 
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such as P2S5 or Lawesson's reagent, under conditions known to the person skUled 
in the art. 

(ix) Reaction of a compound of formula XIII, 



O 




XIII 



wherein R', R^ R^ Y and X are as hereinbefore defined, mth a compound of 
formula XIV, 

10 HN(R')(R') XIV 

wherein R* and R^ are as hereinbefore defined under coupling conditions, for 
example as described in process step (iii) above. Alternatively, con:?)ounds of 
formula XHI may first be activated by treatment with a suitable reagent (e.g. 
oxalyl chloride, thionyl chloride, etc) optionally in the presence of an appropriate 

15 solvent (e.g. dichloromethane, THF, toluene or benzene) and a suitable catalyst 
(e.g. DMF), resulting in the formation of the respective acyl chloride. This 
activated intermediate may then be reacted with a confound of formula XIV 
under standard conditions, such as those described hereinbefore in respect of 
process step (ii) above. The skiDed person will appreciate that when compounds 

20 of formula XIV are liquid in nature, they may serve as both solvent and reactant in 
this reaction. Alternative methods of performing this step include reaction of an 
0-protected derivative (e.g. an ethyl ester) of a compound of formula XIH with a 
compound of formula XIV, which latter compound may first be treated with 
trimethylaluminium, for example in an inert atmosphere and in the presence of a 

25 suitable solvent (e.g. dichloromeHiane). 



(x) Reaction of a compound of formula XV, 
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wherein R', R^ R^ R^ Y and X are as hereinbefore defined, with a compound of 
formula XVI, 

5 R'-L- XVI 

wherein L" represents a suitable leaving group, such as halo (e.g. chloro, bromo 
and iodo), -OSO2CF3, -B(0H)2, -Sn(R')3 (wherein R^ is Ci^ allcyl and preferably, 
methyl or butyl) or -Bi(R^)2, and R' is as hereinbefore defmed, for example in the 
presence of a catalyst containing, preferably, Pd or Cu, and a base and, optionally 

10 in the presence of solvent and a Ugand. Catalysts that may be mentioned include 
Pd2(dba)3 (tris(diben2ylideneacetone)d^alladium(0)), bases that may be 
mentioned include cesium carbonate, ligands that may be mentioned include 2,2'- 
bis(dq)henylphosphino)-l,l'-binaphthyl and solvents that may be enqsloyed 
include toluene. Such reactions may be performed at elevated temperature (e.g. at 

1 5 about 90''C) under an inert (e.g. argon) atmosphere. 

(xi) For conq)ounds of formulal in which one of R' or represents an optionally 
substituted C1.6 alkyl group and the other represents H (as ^propriate), reaction of 
a compound corresponding to a compound of formula I in which one of R" or R" 

20 represents bromo or iodo and the other represents H with a suitable organolithium 
base (e.g. r-BuLi, J-BuLi or ?7-BuLi) optionally in the presence of an additive 
(such as one hereinbefore described in respect of process step (i)), followed by 
quenching with an electrophile of formula II, as hereinbefore defined. This 
reaction may be performed in the presence of a suitable solvent, such as one 

25 hereinbefore described in respect of process step (i) at low temperatures (e.g. -78 
to -120"'Q under an inert atmosphere. 
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Compounds of fonnula HI in which R" represents hydrogen and R* is as 
hereinbefore defined may be prepared by reaction of a confound of formula 

xvn, 



wherein each R* independently represents a Ci^ alkj'l (e.g. a methyl or isopropyl 
group) or ai^'l (e.g. phenyl) group, and K\ R^ and R' are as hereinbefore defined, 
with an appropriate reagent for the removal of the silyl group, such as a source of 
10 halide anions (e.g. tetrabutj'lammonium fluoride, tetramethylammonium fluoride, 
hydrogen fluoride or potassium fluoride), for example, in the presence of a 
suitable solvent (e.g. tetrahydrofuran) at room tenqjerature. 

Compounds of formula HI and XVTI may be prepared by reaction of a con:?)ound 
15 of formula XTV as hereinbefore defined with either: 

(I) a con5)ound of formula XVIII, 



wherein D represents R" or Si(R*)3 (as appropriate) and R', R** and R' are as 
hereinbefore defined; or 



5 





20 



(II) a compound of formula XIX, 
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O. 




XIX 



10 



or a A^-protected and/or 0-protected (e.g. ester) derivative thereof; wherein R' and 
D are as hereinbefore defined, for example under couphng conditions such as 
those described hereinbefore in respect of process step (ix) above. 

Conqjounds of formula HI in which R" represents H may ahematively be prepared 
by reaction of a compound of formula XIXA, 



R' 



a 



XIXA 



or a Af-protected derivative thereof wherein R" and R" are as hereinbefore defined, 
with a suitable base, such as one described in respect of preparation of compounds 
15 of formula I (process step (i) above), followed by reaction with a compound of 
formula XKB, 

R'-N=C=0 XIXB 

20 wherein R' is as hereinbefore defined, followed by quenching with a suitable 
. proton source (e.g. water or aqueous, saturated NH4CI solution). This reaction 
may be performed under similar conditions to those described above in respect of 
■preparation of con?)ounds of formula I (process step (i)). The skilled person will 
appreciate that the pyrazole nitrogen may need to be protected. The skilled person 

25 will fur&er ^preciate that the amido grotq) will be introduced a to one of the 
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p>Tazole nitrogen atoms, and thus when R" represents H, there are two alternative 
positions 

Compounds of formula XIII may be prepared by reaction of a compound of 
5 formula XIX. in which D represents R', with an appropriate reagent under similar 
conditions to those described in respect any of process steps (ii) to (viii) above. 

Compounds of formula XV may be prepared by reaction of a compound of 
formula XHI as hereinbefore defined with a compound of formula XX, 
10 H2NR^ ^ 

wherein R' is as hereinbefore defined, for example under conditions such as those 
described hereinbefore m respect of process step (ix) above. 

Conqwunds of formula XVm may be prepared from compounds of formula XIX 
15 under dimerising conditions, for example in the presence of thionyl chloride 
(optionaUy in the presence of a suitable solvent and catalyst, such as one 
hereinbefore defined in respect of process step (ix)) at reflux. Other dimerising 
reagents include carbodiimides, such as 1,3-dicyclohexylcarbodiimide or l-(3- 
dimethylaminopropyl).3-ethylcarbodiimide (EDCI, or hydrochloride thereof) 
20 optionally in the presence of a suitable base (e.g. 4-dimethylaminopyridine). 

. Compounds of formulae IH, XVm and XIX (or derivatives thereof) in which 
either one of R', or R" or D (as appropriate), represents halo and the other 
represents H, or both R^ and R" or D (as appropriate), represent halo, may be 

25 prepared by reaction of a compound corresponding to a confound of formula III, 
XVm or XIX (as appropriate) in which R\ and R" or D (as appropriate), both 
represent H with an electrophile that provides a source of halide ions, such as one 
described hexeinbefbre in respect of process step (i)(b) above, under reaction 
conditions known to those skiUed in the art. Thus 4-halo, S-halo or 4,5-dihalo 

30 substituted 3-carboxyUc acid pyrazoles may be prepared in such a manner. 



Compounds of formula XIV in which R^ represents H may be prepared: 
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(I) by reaction of a compound of formula XVI, as hereinbefore defined, with 
ammonia, or preferably with a protected derivative thereof (e.g. benzj'lamine), 
under conditions such as those described hereinbefore in respect of preparation of 
compounds of formula I (process step (x)); or 

(II) by reduction of a compound of formula XXA, 

RI.NO2 XXA, 
wherein R' is as hereinbefore defined, under standard reaction conditions, for 
example, reduction by hydrogenation in the presence of a catalyst (e.g. palladium 
on carbon), with a source of hydrogen (e.g. hydrogen gas or nascent hydrogen 
(e.g. from ammonium formate)), optionally in the presence of a solvent (such as 
an alcoholic solvent (e.g. methanol)). 



Compounds of formula XIX (or derivatives thereof) in which D represents Si(R*)3 
and R* represents H or R" as hereinbefore defined may be prepared by reaction of 
15 a con:q)ound of formula XXI, 



wherein R"' represents H or R' and B! and are as hereinbefore defined, with a 
20 con5>otind of formula XXII, 

N2-C(H)-C(0)0H XXII 

or a 0-piotected (e.g. ester) derivative thereof, for example at elevated 
25 ten^erature (e.g. at between 80 and m^C) for between 1 and 3 days, optionally 
in the presence of an inert gas and preferably without the presence of solvent. 

Compounds of formula XIX (or derivatives thereof) in which D represents R" and 
r" represents R' or H, may be prepared by reaction of a confound of formula 

30 xxm. 
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O O 




XXIII 



or an enol ether equivalent, or an 0-protected derivative thereof; wherein 
represents or H and R' and R" are as hereinbefore defined, with hydrazine (or a 
5 hydrate thereof), for example in the presence of an alcohohc solvent (e.g. ethanol) 
at elevated temperature (e.g. at reflux). 

Compounds of formula XLX in which R" and D independently represent H or halo 
may also be prepared by reaction with a compound of formula XXTV, 

10 




XXIV 



H 



v^erein R* and D independently represent H or halo, under oxidising conditions 
known to those skilled in the art (e.g. employmg an aqueous solution of potassium 
1 5 permanganate and heating at reflux). 

Con^Kjvmds of formula XIX in which one of R" or D represents fluoro and the 
other represents H may be prepared from 4-nitropyrazole-3-carbox7Uc acid or 5- 
nitropyra2ole-3-carboxyUc acid (as appropriate) employing an appropriate reagent 
20 for the conversion of the nitro group to a fluoro group (such as sodium fluoride, 
potassium fluoride, tetramethylammonium fluoride or tetrabutylammonium 
fluoride) undar conditions known to those skilled in the art. 

Compounds of formula XIX in which one of D or R" represents halo and the other 
25 represents H may be prepared from 4-mtropyra2»le-3-carboxyIic acid or 5- 
nitropyrazole-3-carboxyUc acid (as ^propriate) by conversion of the nitro group 
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to an aniino group (employing any suitable reducing conditions such as 
hydrogenation), foUowed by conversion of the amino group to a diazonium salt 
(employing reagents and conditions kno^^'n to those skilled in the art, e.g. NaNO; 
and HCl at 5''C) and then the addition of an appropriate nucleophile for the 
5 conversion to a halo group. Suitable nucleophiles for the introduction of the halo 
group include potassium, sodium or copper halides. 

Compounds of formula XK in which D represents halo or an optionally 
substituted C,^ alkyl group may be prepared from a compound corresponding to a 

10 N-wotGCted coiiq)ound of formula XK (wherein the protective group is preferably 
a directing metallation group (e.g. benzenesulfonyl)) in which D represents H for 
example under reaction conditions and reagents such as those hereinbefore 
described in respect of process step (i). The skilled person will appreciate that the 
number of equivalents of base employed will depend upon whether the reaction is 

15 performed upon the S-carboxj'hc acid or 3-carboxyUc acid ester. 

Compounds of formula XIX in which D represents halo may be prepared by 
reaction of a conpound of formula XIX in which D represents -Si(R*)3, or a 
compound coitesponding to a compound of formula XIX in which the substituent 
20 D is replaced by a -Sn(R")3 (e.g. -Sn(Bu)3) group, wherein R* and are as 
hereinbefore defined, with a suitable halogenating reagent such as cesium fluoride, 
cesium fluoroxysulfete or one described hereinbefore in respect of process step 
(i)(b), under reaction conditions known to those skilled in the art. 

25 Compounds of formulae H. IV, V, VI, VII, Vm, K, X, XI, XH, XVI, XDCA. 
XKB, XX, XXA, XXI, XXn, XXffl and XXEV are either commerciaUy 
available, are known in the literature, or may be obtained either by analogy with 
the processes described herein, or by conventional synthetic procedures, in 
accordance with standard techniques,, from available starting materials using 

30 appropriate reagents and reaction conditions. In this respect, the skilled person 
may refer to inter alia "Comprehensive Organic Synthesis" by B. M. Trost and I. 
Fleming, Pergamon Press, 1991. 
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The substituents R', R' and R' as hereinbefore defined may be modified one or 
more times, after or during the processes described above for preparation of 
compounds of formula I by way of methods that are weU ]^ovm to those skiUed in 

5 the art. Examples of such methods include substitutions, reductions, oxidations, 
alkylations, hydrolyses, esterifications, and etherifications. Further, these 
reactions may occur concomitantly, for example, reduction of a nitre group to an 
amino group may occur at the same time as reduction of a C-Br bond to a C-H 
bond. The precursor groups can be changed to a different such group, or to the 

10 groups defined in formula I, at any time during the reaction sequence. For 
example, compounds of formula I in which represents a Ci-g alkyl group 
substituted by G\ in which G' represents halo may be converted to, for exan^le, a 
corresponding conq)Ound of formula I in which represents -A'-R*^ such as -S- 
R* by reaction with HS-R*^ under reaction conditions known to those skilled in 

15 the art (e.g. in the presence of a suitable base (such as triethylamine or sodium 
iodide) and a suitable solvent (such as dry acetone)). Further, in the case where R" 
or represents a halo group, such halo groups may be converted to another halo 
group one or more times, after or during the processes described above for the 
preparation of compounds of formula I. Appropriate reagents include NiCb (for 

20 the conversion to a chloro group) or NiBri (for the conversion to a bromo group). 
In this respect, the skilled person may also refer to ''Comprehensive Organic 
Functional Group Transformations'' by A. R. Katritzky, O. Meth-Cohn and C. W. 
Rees, Pergamon Press, 1995. 

25 Compounds of the formula I may be isolated from their reaction mixtures using 
conventional techniques. 

It will be appreciated by those skilled in the art that, in the processes described 
above and hereinafter, the functional groups of mtermediate compounds may need 
30 to be protected by protecting groups. For example the pyrazole nitrogen may need 
to be protected. Suitable nitrogen-protecting groi?)s include those which form: 
(i) carbamate groups (ie. alkoxy- or aryloxy-carbonyl groups); 
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(ii) amide groups (e.g. acetyl groups); 

(iii) A^-alk7l groups (e.g. hydroxymethyl or, preferably, benz)4 groups); 

(iv) A^-sulfonyl groups (e.g. A^-ar>'lsulfonyl groups); 

(v) A^-phosphinyl and A^-pbospborjd groups (e.g. diarjdpbosphinyl and 
5 diarj'lpbosphoryl groups); or 

(vi) A^-silyl group (e.g. aT^-trimethylsilyl group). 

Further protecting groups for the pyrazole nitrogen include a methyl group, which 
methyl group may be deprotected under standard conditions, such as employing a 
10 pyridine hydrochloride salt at elevated temperature, for example using microwave 
irradiation in a sealed vessel at 200°C. 

The protection and deprotection of functional groups may take place before or 
after a reaction in the above-mentioned schemes. 

15 

Protecting groups may be removed in accordance with techniques that are weU 
knora to those skiUed in the art and as described hereinafter. For example, 
protected compounds/intermediates described herein may be converted chemically 
to uqjrotected compounds using standard deprotection techniques. 

The type of chemistry involved will dictate the need, and type, of protecting 
groups as well as the sequence for accon^hshiag the synthesis. 

The use of protecting groups is folly described in ''Protective Groups in Organic 
25 Chemistry', edited by J W F McOmie, Plenum Press (1973), and "Protective 
Groups in Organic Synthesis", 3rd edition, T.W. Greene & P.G.M. Wutz. Wiley- 
Interscience (1999). 

The terms "primary", "secondary" and "tertiary" when used herein assume the 
30 usual definitions known to those skilled in the art For example, a primary group 
refesrs to a group that has two a hydrogen atoms relative to the atom of attachment 



20 
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of that primary group. Accordingly, a secondary group refers to one that has one 
a hydrogen atom and a tertiarj' group refers to one that has no a hydrogen atoms. 

Medical and Pharmaceutical Uses 

Confounds of the invention are useful because they possess pharmacological 
activity. Such compounds are therefore indicated as pharmaceuticals. According 
to a further aspect of the invention there is provided a confound of the invention 
for use as a pharmaceutical. 



Although compounds of the invention may possess pharmacological activity as 
such, certain pharmaceutically-acceptable (e.g. "protected") derivatives of 
compounds of the invention may exist or be prepared which may not possess such 
activity, but may be administered parenterally or orally and thereafter be 

15 metaboUsed in the body to form confounds of the invention. Such con^jounds 
(which may possess some pharmacological activity, provided that such activity is 
appreciably lower than that of the "active" compounds to which they are 
metaboHsed), may therefore be described as "prodrugs" of compounds of the 
invention. All prodrugs of compounds of the invention are included within the 

20 scope of the inventioiL 

By "prodrug of a compound of the invention", we include compounds that form a 
con?)ound of the invention, m an experimentally-detectable amount, within a 
predetermined time (e.g. about 1 hour), following oral or parenteral 
25 administration. 

Conq)ounds of the invention are useful because, in particular, they may inhibit the 
activity of lq)ox}'genases (and particularly 15-lipoxygenase), ie. they prevent the 
action of 15-Upoxygenase or a complex of which the, IS-Upox^genase enzyme 
30 forms a part and/or may elicit a 15-lipoxygenase modulating effect, foir example as 
may. be demonstrated in the test described below. Compounds of the invention 
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may thus be useful in the treatment of those conditions in which inhibition of a 
Upoxj'genase, and particularly 1 5-lipox7genase, is required. 

Conqjounds of the invention are thus expected to be useful in the treatment of 
inflammation. 

The term "inflammation" will be understood by those skilled in the art to include 
any condition characterised by a localised or a systemic protective response, 
which may be elicited by physical trauma, infection, chronic diseases, such as 
those mentioned hereinbefore, and/or chemical and/or physiological reactions to 
external stimuli (e.g. as part of an aUergic response). Any such response, which 
may serve to destroy, dilute or sequester both the injurious agent and the injured 
tissue, may be manifest by, for example, heat, swelling, pain, redness, dilation of 
blood vessels and/or increased blood flow, invasion of the affected area by white 
blood cells, loss of function and/or any other sj-mptoms known to be associated 
with inflammatory conditions. 

The term "inflammation" wUl thus also be understood to include any 
inflammatory disease, disorder or condition per se, any condition that has an 
inflammatory component associated with it, and/or any condition characterised by 
inflammation as a symptom, including inter alia acute, chronic, ulcerative, 
specific, allergic and necrotic inflammation, and other forms of inflammation 
known to those skilled in the art. The term thus also includes, for the purposes of 
this invention, inflaimnatofy pain and/or fever. 

Accordingly, compounds of the mvention may be useful in. the treatment of 
asthma, chronic obstructive pulmonary disease (COPD), puhnonary fibrosis, 
allergic disorders, rhinitis, inflammatory bowel disease, ulcers, inflammatory pain, 
fever, atherosclerosis, coronary artery disease, vasculitis, pancreatitis, arthritis, 
osteoarthritis, rheumatoid arthritis, conjunctivitis, iritis, scleritis, uveitis, wound 
healing, dermatitis, eczema, psoriasis, stroke, diabetes, autoimmune diseases, 
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Alzheimer's disease, muhiple sclerosis, sarcoidosis, Hodgkin's disease and other 
malignancies, and any other disease with an inflanunator}' component. 

Compounds of the invention may also have effects that are not linked to 
inflammatory mechanisms, such as in the reduction of bone loss in a subject. 
Conditions that may be mentioned in tliis regard include osteoporosis, 
osteoarthritis, Paget's disease and/or periodontal diseases. Compounds of formula 
I and pharmaceutically acceptable salts thereof may thus also be useful in 
increasing bone mineral density, as well as the reduction in incidence and/or 
healing of fractures, in subjects. 

Compounds of the invention are indicated both in the therapeutic and/or 
prophylactic treatment of the above-mentioned conditions. 

According to a fiorther aspect of the present invention, there is provided a method 
of treatment of a disease which is associated with, and/or which can be modulated 
by inhibition of. a lipoxj'genase (such as IS-Upoxygenase), and/or a method of 
treatment of a disease in which inhibition of the activity of a lipoxygenase, and 
particularly 15-lipoxygenase, is desired and/or required (e.g. inflammation), which 
method comprises administration of a therapeutically effective amount of a 
compound of the invention (as hereinbefore defined but ^^'ithout the p^o^'isos) to a 
patient suffering from, or susceptible to, such a condition. 

'•Patients" include mammalian (including human) patients. 

The term "effective amount" refers to an amount of a compound, which confers a 
therapeutic effect on the treated patient. The effect may be objective (i.e. 
measurable by some test or marker) or subjective (i.e. the subject gives an 
indication of or feels an effect). 



Con5)ounds of the invention wiU normally be administered orally, intravenously, 
subcutaneously, buccaUy, rectally, dermaUy, nasally, tracheaUy, bronchially. 
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sublingually, by any other parenteral route or via iBhalatioiL in a phannaceutically 
acceptable dosage fomi. 

Compomds of the invention may be administered alone, but are preferably 
5 administered by way of known pharmaceutical formulations, including tablets, 
capsules or elixirs for oral administration, suppositories for rectal administration, 
sterile solutions or suspensions for parenteral or intramuscular administration, and 
the like. 



10 



Such formulations may be prepared in accordance with standard and/or accepted 
pharmaceutical practice. 



Accordmg to a further aspect of the invention there is thus provided a 
pharmaceutical formulation including a confound of the invention in admixture 
15 with a pharmaceutically acceptable adjuvant, diluent or carrier. 

Compounds of the invention may also be combined with other therapeutic agents 
that are useful in the treatment of inflammation as defined herein (e.g. NSAIDs, 
coxibs, corticosteroids, analgesics, inhibitors of 5-lipoxygenase, inhibitors of 
20 FLAP (5-hpox7genase activating protein), and leukotriene receptor antagonists 
(LTRas), and/or other therapeutic agents that are useful in the treatment of 
inflammation). 

According to a further aspect of the invention, there is provided a combination 

25 product coir5)rising: 

(A) a compound of the invention (as hereinbefore defined but without the 

provisos); and 

(B) another therapeutic agent that is useful in the treatment of inflammation, 
wherein each of components (A) and (B) is formulated in admixture with a 

30 pharmaceutically-acceptable adjuvant, diluent or carrier. 



1 
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Such combination products provide for the administration of compound of the 
invention in conjunction with the other therapeutic agent, and may thus be 
presented either as separate formulations, wherein at least one of those 
formulations comprises compound of the invention and'at least one comprises the 
other therapeutic agent, or may be presented (i.e. formulated) as a combined 
preparation (le. presented as a single formulation including compound of the 
invention and the other therapeutic agent). 



10 



15 



Thus, there is finrther provided: 

(1) a pharmaceutical formulation including a compound of the invention (as 
hereinbefore defined but without the provisos), another therapeutic agent that is 
usefiil in the treatment of inflammation, and a pharmaceutically-acceptable 
adjuvant, diluent or carrier; and 



(2) a kit of parts comprising coii5)oneiits: 

(a) a pharmaceutical formulation including a compound of the invention (as 
hereinbefore defined but withont the provisos) in admixture with a 
pharmaceutically-acceptable adjuvant, diluent or carrier; and 
20 (b) a pharmaceutical formulation including another therapeutic agent that is 
■ usefixl in the treatment of inflammation in admixture with a 
pharmaceutically-acceptable adjuvant, diluent or carrier, 
which components (a) and (b) are each provided in a form that is suitable for 
administration in conjunction with the other. 

25 

Compounds of the invention may be administered at varying doses. Oral dosages 
may range from between about 0.01 mg/kg of body weight per day (mgAcg/day) to 
about 100 mg/kg/day, preferably about 0.01 to about 10 mg/kg/day, and more 
preferably about 0.1 to about 5.0 mg/kg/day. For oral administration, the 
30 compositions typicaUy contain between about 0.01 mg to aboiit 500 mg. and 
preferably between about 1 mg to about 100 mg, of the active ingredient. 
Intravenously, the most preferred doses will range from about 0.1 to about 10 
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mg/kg/hour during constant rate infusion. Advantageously, compotmds may be 
administered in a single daily dose, or the total daily dosage may be administered 
in divided doses of tv^'o, three or four times daily. 

5 In any event, the physician, or. the skilled person, will be able to determine the 
actual dosage which wHl be most suitable for an individual patient, which is likely 
to vary with the route of administration, the typt and severity of the condition that 
is to be treated, as well as the species, age, weight, sex, renal function, hepatic 
fimction and response of the particular patient to be treated. The above-mentioned 

10 dosages are exemplary of the average case; there can, of course, be individual 
instances where higher or lower dosage ranges are merited, and such are within 
the scope of this invention. 

Compounds of the invention may have the advantage that they are effective and/or 
15 selective inhibitors of l5)0X7genases, and particularly IS-Upox^genase. 

Compounds of the invention may also have the advantage that they may be more 
efficacious than, be less toxic than, be longer acting than, be more potent than, 
produce fewer side efifects than, be more easUy absorbed than, and/or have a better 
20 pharmacokinetic profile (e.g. higher oral bioavailability and/or lower clearance) 
than, and/or have other useful pharmacologicaL physical, or chemical properties 
over, compounds known in the prior art, whether for use in the stated indications 
or otherwise. 

25 Biological Test 

The assay, enqjloyed takes advantage of the abiHty of UpoxTgenases to oxidize 
polyunsaturated fetty acids, containing a 1,4-cis-pentadiene configuration, to their 
coiresponding hydroperoxy or hydroxyl derivatives. In this particular assay, the 
30 lipoxygenase was a purified human IS-lipox^genase and the fatty acid was 
arachidonic acid. The assay is performed at room ten5)erature (20-22''C) and the 
followii^ are added to each well in a 96-weIlimcrotiter plate: 
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a) 35 \xL phosphate buffered saline (PBS) (pH 7.4); 

b) inhibitor (i.e. compound) or vehicle (0.5 \i\ DMSO); 

c) 10 ^lL of a 10 X concentrated solution of 15-lipoxygenase in PBS. The plates 
are incubated for 5 minutes at room tenperature; 

d) 5 ^1 of 0.125 mM arachidonic acid in PBS. The plate is then incubated for 10 
minutes at room temperature; 

e) the enzymatic reaction is terminated by the addition of 100 ^1 methanol; and 

f) the amount of 15-hydroperoxy-eicosatetraenoic acid or 15-hydioxy- 
eicosatetraenoic acid is measured by reverse phase HPLC. 

Examples 

The invention is illustrated by A^-ay of the following examples, in which the 
following abbreviations may be employed: 



EDCI i-(3.dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride 

DMAP 4-dimethylaminopyridine 

DMF dimethylformamide 

DMSO dimethylsulfoxide ■ 

20 EtOAc ethyl acetate 

MS mass spectrum 

j^MR nuclear magnetic resonance 

rt roomten:5)erature 

TBAF tetrabutylammonium fluoride 

25 THF tetrahydrofiaran 

Starting materials and chemical reagents specified in the syntheses described 
below are commercially available from, e.g. Sigma-Aldrich Fine Chemicals or 
Fisher Scientific International and its subsidiaries: Maybridge, Acros Organics etc. 

30 
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Synthesis of Intermediates 

fi) ^.]v/IPthvl pwa2ole-3-rarhnvvlic. acid f?-r.h1m-o-4-fluorophenvl)amide 

5 ra^ 4-Methvl-5-trimethvlsi]vl -pvra7.o1e-3-carhoyvlic acid ethyl ester 

A mixture of 1-trimethylsilyM -propjue (1 .0 g, 8.93 mmol) and ethyl diazoacetate 
(1.0 g, 8.77 mmol) was stirred at 80 °C for 1 day and at 100 °C for 2 days. The 
mixture was dUuted with EtOH:water (1:1, 10 mL) which caused precipitation of 
the sub-title compound as a pale yellow solid. Yield: 478 mg (24%). 

10 mm. (CDCI3, 400 MHz) 8 10.36 (broad s, IH), 4.30 (q, 2H), 2.34 (s, 3H), 
1.25 (t,3H), 0.30 (s,9H). 

i^CNMR(CDCl3, 100 MHz) 6 163.7, 143.3, 141.2. 127.7, 60.9, 14.3, 10.5. -1.5. 

rh^ 4-Methvl-5-t^^Tnethvlsilvlp ^Tazole-3-carhoxvlic acid 

15 NaOH (aq., 1 M, 73 mL, 73 mmol) was added to a solution of 4-methyl-5- 
trimethylsilylp^azole-S-carboxylic acid ethyl ester (3.3 g. 14.6 mmol) in EtOH 
(100 mL) at rt. The mixture was heated at 80 °C for 15 min, cooled to rt, acidified 
wth HCl (aq, 1 M) and concentrated to near dr3'ness. The residue was extracted 
with EtOAc (3x100 mL) and the combined extracts dried (NaS04). Concentration 

20 gave 2.5 g (86%) of the sub-title compound as a pale yeUow sohd. 

'HNMR(DMS0-4, 400 MHz) 5 11.80 (broad s, IH), 2.27 (s, 3H), 0.30 (s, 9H). 
i2CNMR(DMSO-rf6. 100 MHz) 5 164.8, 141.8, 140.7, 126.4, 10.8, -0.5. 

^ «-r>in,fttlivl-2.7-&f5-triTnftthvlsilvldip r'^^^1"ri -5-fl:l'.5'-^Pvrazine-4.9-dione 
25 A nuxture of 4-methyl-5-trimethylsilylpyrazole-3-carboxylic acid (50 mg. 0.25 
mmol), EDCI (73 mg, 0.38 mmol), DMAP (46 mg, 0.38 mmol) and dry CH2CI2 (4 
mL) was stirred at 50 °C for 2 days. The solution was dUuted with CH2CI2 (20 
mL), washed with water (2x5 mL), filtered through siHca gel and concentrated. 
Isohexane was added to the residue which precipitated the sub-title confound as a 
30 white solid. Yield: 31 mg (75%). 
MS(M*+H)m/z361. 
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'H NMR (CDCI3, 400 ^fflz) 5 2.57 (s, 6H), 0.41 (s, 18H). 
'^CNMR (C.DCI3. 100 MHz) 5 162.9, 149.5, 136.9, 130.4, 10.7, -1.3. 

(d) /L-M.tl.v1-<^.trimetbY^^ilY ¥^"^"'^--^-^"^^"^'^'^^"- "^'^ (^-r.h1oro-4-fluoro- 
5 pheavnainide 

A mixture of 3.8-dimethyl-2,7-ii>triinethylsilyldipyrazolo[1.5-a;r,5'-^P5Tazme- 
4 9.dione (31 mg. 0.093 mmol). DMAP (24 mg, 0.20 mmol) and 2-chloro-4- 
fluotoaniline (44 mg, 0.30 mmol) was stirred at 100 °C for 18 L The mixture was 
• dissolved in CHaCk (25 mL), washed with water (2x5 mL), filtered through silica 
10 gel and concentrated. Isohexane was added to the residue which precipitated the 
sub-title coH5)Ound as a white sohd. Yield: 24 mg (80%). 
MS (Ivf+H) miz 326. 

^HNMR (DMS0-J6, 400 MHz) 5 9.53 (s, IH). 8.18 (dd, IH), 7.56 (dd, IH), 7.27 
(ddd, IH), 2.35 (s, 3H), 0.33 (s, 9H). 
15 ^^C NMR (DMSO-^, 100 MHz) 5 161.7, 158.6 (d), 143.1, 142.0, 132.2. 125.5 
(d), 125.4, 124.7 (d), 117.1 (d). 115.3 (d), 10.4, -0.6. 

z..yMi,y1p yr...,1f.-3-carbo vv'ir. ^r.id r2-chlora-4-f1iiorophenvDarmde 
A mixture of 4-methyl-5-trimethylsilylpFazole-3-carboxylic acid (2-chloro-4- 
20 fluorophenyDamide (15 mg, 0.046 mmol), TBAF (1 M in THF, 0.1 mL, 0.1 
rmnoD and THF (5 mL) was stirred at rt for 18 h. Hie mixture was concentrated, 
water (10 mL) was added and the mixture extracted with EtOAc (3x5 mL). The 
combined extracts were filtered through silica gel and concentrated. Isohexane 
was added to the residue which precq)itated the sub-title compound as a white 
25 soHd.Yield:6mg(51%). 
■ MS(M^+H)m/z254. 

^H NMR (CD3CN, 400 MHz) 5 11.32 (broad s, IH), 9.25 (s, IH). 8.42 (dd, IH), 
7.52 (s, IH), 7.31 (dd, IH), 7.12 (ddd, IH), 2.32 (d, 3H).- 
i3CNMR(CD3CN, 100 MHz) 8 161.0, 158.2 (d). 142.9, 131.9, 130.2, 124.1 (d), 
30 122.8 (d), 1 18.3, 1 1 6.4 (d), 1 14.5 (d), 8.7. 
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W- pwaznle-S-carh nvx^lic acid r4-trif]nornTTiftthvlphenyl)-amide 

fo) A-Tv/rPthvl-'i-trii';n propvlsi 1v1pvra7.ole-3-r.arbn>,Tlic acid ethvl ester 
Ethyl diazoacetate (1.45 g, 12.7 rranol) and l-triisopropylsilyl-l-propyne (2.49 g, 
12.7 mmol) were heated at 115 °C for 2 days in a sealed argon-filled reaction 
vessel. After cooling to rt, the mixture was purified by chromatography 
(EtOAc:heptane). Yield: 520 mg (15%) of a white solid. 

'H NMR PMSO-ffe, 400 MHz) 8 10.0 (broad s, IH), 4.27 (q, 2H), 2.39 (s, 3H), 
1.47-1.38 (m,6H), 1.09 (d,18H). 



fKs A-Methvl-5-triis n prnpvlsilvl pvra7j)le-3-carboxvlic acid 
NaOH (380 mg, 9.5 mmol) was added to a solution of 4-methyl-5- 
triisopropylsilylp}'razole-3-carboxyUc acid ethyl ester (722 mg, 1.9 mmol) in 
EtOH (15 mL) and the mixture was heated at reflux for 1 h. The mixture was 
15 acidified by adding HCl (aq, 2 lv4). Most of the EtOH was distilled off and the 
aqueous residue was extracted wth EtOAc (3x20 mL). The combined extracts 
were dried (Na2S04) and concentrated to give the sub-title compound as a yeUow 
soHd in quantitative yield. The product was used in the next step without fiarther 
purification. 

20 

(c) 4.\/rgthvl-5-triL^ npn pvkilvlm'r a7o1e.3-carboxv1ic acid (4-trifluoromethyl- 
phenvDamide 

A solution of 4-methyl-5-triisopropylsilylpyrazole-3-carbox7Uc acid (537 mg, 
■ 1.90 mmol) in dry CH2CI2 (10 mL) and dry DMF (5 mL) was added to a 

25 suspension of EDCI (546 mg, 2.85 mmol), DMAP (696 mg, 5.70 mmol) and 
4.trifluoroniethylaniline hydrochloride (593 mg, 3.0 mmol) in dry CH2CI2 (5 mL). 
Ths mixture was stirred at reflux for 30 h under argon. The mixture was 
concentrated and the residue extracted with EtOAc' (25 mL). The combined 
extracts were washed viith water (2x5 mL), dried (Na2S04), filtered and 

30 concentrated. The residue was purified by chromatography (EtOAc:heptane) to 
give the sub-title product (25 1 mg, 3 1 %) as a white soUd. 
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NMR (DUSO-de, 400 MHz) 5 12.83 (s, IH), 10.25 (s, IH), 8.03 (d, 2H), 7.68 
(d 2H), 2.35 (s, 1.55 (hept., 3H), 1.05 (d, 18H). 

(d) 4-Methybvra2ole>3-carboxvlic acid f4-trifluoroiD ethvlphenvnamide 
5 TBAF (300 mg, 1,17 mmol) was added to a solution of 4-methyl-5- 
(triisopropylsilyOpyrazoleo-carboxylic acid (4-trifluoromethylpbeny])amide (250 
mg, 0.58 mmol) in THF (10 mL). The mixture was heated at reflux for 4 h and 
cooled to rt. Water (20 mL) was added and the aqueous layer was separated and 
extracted with EtOAc (2x20 mL). The combined ex-tracts were dried (NaS04) and 
10 concentrated. The residue was purified by chromatography to give the sub-title 
compound, 1 15 mg (73%), as a solid. 

^HNMR (DMSO-rf6, 400 MHz) 5 13.20 (s, IH), 10.30 (s, IH), 8.25 (d, 2H), 7.70 
. (s,lH), 7.66 (d,2H), 2.26 (s,3H). 

15 (iii) 4-But\4pvrazole-3>carbox\^hc acid r2-chloro-4-flu oropbeiivnamide 

(sl) 4-But\^l-5"trimethvlsilvlpvrazole-3«carbox^lic acid ethvl ester 
Ethyl diazoacetate (2.31 mL, 2.51 g, 22.0 mmol) and l-trimethylsilyl-l-hexj^ne 
(4.04 mL, 3.09 g, 20.0 mmol) were heated at 110 ''C for 2 days in a sealed argon- 
20 filled reaction vessel. The resulting red-brown liquid was purified by 
chromatography (heptane:EtOAc, gradient 85:15 to 80:20) to yield the sub-title 
compound (1.55 g, 29%) as a clear yellow syrup. 

NMR (pUSO'de, 400 MHz) 5 12.96 (s, IH), 4.24 (q, 2H), 2.65 (t, 2H), 1.30 
(m, 4H), 1.28 (t, 3H), 0.90 (t, 3H), 0.31 (s, 9H). 

25 

{V\ 4-But\dpATazole-3-carboxvlic acid 

NaOH (1.4 g, 35 mmol) was added to a solution of 4-butyl-5- 
trimethylsiljdpyrazole-3-carboxylic acid ethyl ester (1.53 g, 5.7 mmol) in absolute 
EtOH (15 mL) and the nuxture was heated at reflux for 2 days. A yellow 
30 precipitatate was formed. HCl (aq, 2 M, 18 mL) was added and the pH was 
adjusted to 2 with NaOH (aq, 2 M). The aqueous phase was extracted with EtOAc 
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(100 mL) and the extract was washed with NaCl (aq, sat, 40 mL). Concentration 
gave the sub-title product as an orange-brown solid, (1.02 g, quantitative). 
'HNMR (CDCI3, 400 MHz) 5 13.0 (broad s, 2H), 7.52 (s, IH), 2.65 (t, 2H), 1.50 
(m, 2H), 1.30 (m, 2H), 0.88 (t, 3H). 

5 

(r^ A-Riitv1pvrazole-3-carhoxvlic ac id r?-chloro-4-fluoror>henvl)amide 
SOCI2 (1.1 mL, 15 nunol) was added to an ice-cooled sol-ution of 4-butylpyra2ole- 
.3-carbox7Uc acid (984 mg, 5.85 mmol) in toluene (10 nxL) and CH2CI2 (40 mL). 
The mixture was heated at reflux for 1 h and concentrated to give a brown oil. The 

10 oil was mixed with 2-chloro-4-fluoroaniline (1.8 mL, 15 mmol), DMAP (0.75 g, 
6.0 mmol) and pyridine (10 mL) and heated at 100 "C for 2 days. Concentration 
and purification by chromatography (heptane :EtOAc, gradient 9:1 to 1:1). The 
sohd was washed vrith heptane (10 mL) to give the sub-title compound as a white 
solid. Yield: 719 mg (42% for two steps). 

15 'H NMR (DUSO-de, 400 MHz) 5 13.24 (s, IH), 9.52 (s, IH), 8.17 (dd, IH), 7.74 
(s, IH), 7.56 (dd. IH), 7.27 (dt, IH), 2.73 (t, 2H), 1.54 (no, 2H), 1.33 (m, 2H), 0.89 
(t,3H). 



20 



^.M^tTi Ylpvra7nle.3-carbn>.^^lic acid (2 -cb1orQ-4-fluoTOT)henvl)amide 



(a) S-Mfithvlp\Ta2o1e-3-carboxv lic acid ethvl ester 

The title compound is commerciaUy available (Maybridge), but has been prepared 
as follows (J. Med Chem. 2002, 45, 1035). Hydrazine nrionohydrate (7.9 mL, 162 
mmol) was added to a solution of 2,4-dioxovaleric acid ethyl ester (25.6 g, 162 
25 mmol) in absolute EtOH (100 mL). The mixture was heated at reflux for 2 h and 
concentrated to give a yellow oil. Crystallisation from EtOH:water (1:3) gave the 
sub-title compoynd as colourless needles. Yield: 14.2 g (57%). 
'HNMR (DMS0-d6, 400 MHz) 5 13.2 (broad s, IH), 6.47 (s, IH), 4.22 (q, 2H), 
2.23 (s,3H), 1.25 (t.3H). 

30 
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(V.) ';.Mf>thv1 p\Ta2Qle-3- carboxvlic acid 

NaOH (6.4 g, 160 mmol) was added to a solution of 5-methylpyrazole-3- 
carboxylic acid ethyl ester (4.94 g,_32.0 mmol) in abs. EtOH (80 rxiL). The 
mixture was heated at reflux for 1 h and cooled to 20 °C. The mi>cture was 
acidified with HCl (aq. 2 M, 85 mL, 170 mmol) and the pH adjusted to 3 with 
NaOH (aq, 2 M). The mixture was extracted with EtOAc (200 mL). Ttie organic 
phase was washed with NaCl (aq. sat, 50 mL) and concentrated to give the titie 
compound (3.54 g, 88 %) as a white soUd. 

'HNMR(DMS0-4, 400 MHz) 6 12.83 (broad s, IH), 6.43 (s, IH), 2.22 (s. 3H). 



-) 7.r>imPthv1dim'razo lnf1-5-fl:r.5'-t/lrvra7.ine-4.9-dione 
SOCI2 (2.2 mL, 33.8 mmol) was added to a suspension of 5-methylp:yrazole-3- 
carboxylic acid (1.44 g, 11.4 mmol) in toluene (10 mL) and the n±xture was 
heated at reflux for 1 h. Concentration gave the sub-title product as a yellow soHd, 
1 5 which was used without further ptirification.. 

(^) ^.MPthvl pvrazole-3-r.p^rhoyvlic acid (9-r.h1oro-4-fluorophenvl)amide 
A mixture of 2,7-dimethyldip>Tazolo [L5-a:l',5'-^f]pyrazine-4,9-dione C163.8 mg, 
0.76 mmol) and 2-chloro-4-fluoroaniline (1.0 mL, 8.4 mmol) was stirred at 100 °C 
for 3 L The mixture was cooled to rt and a purple precipitate formed. Isohexane 
(10 mL), water (10 mL) and a few drops of MeOH were added and the soHd was 
filtered off and washed with isohexane. Yield: 228 mg (60%) of a yellow soHd. 
'H NMR (400 MHz, DMSO-*) 8 13.15 (IH, s), 9.53 (IH. s), 8.07 (IHL, dd), 7.54 
(IH, dd), 7.25 (IH, dt), 6.51 (IH, s), 2.28 (3H, s). 



^-M>^liv1pvrazole-3-^-'^rhnyvlic acid f4-trifluoromethvbhenYl)amid& 
The title confound was prepared as described for starting material (iv(d)) from 
2,7.dimethyldipyra2olo [l,5-a:r,5'-rflpyrazine-4.9-dione (see iv(c)) and 
4-trifluoTomethylaniline. Yield: 97.7 mg (20%) of Ugbt yellow solid. 
30 'H NMR (400 MHz, DMSO-rfe) 5 13.13 (IH, s). 10.32 (IH. s). 8.04 (ZH, d), 7.66 
(2H,d), 6.52 (lH,s). 2.29 (3H,s). 
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Examples 1-64 



Gftfiftral Procedures 



Method A 

The relevant isocyanate (0.40 mmol) was added to a suspension of the relevant 
starting material (i). (ii), (iii). (iv) or (v) above; 0.20 mmol) and K.COs (0.40 
mmoD in dry acetone (20 mL) and then heated at 50 °C under argon. After the 
time indicated, the mixture was cooled to rt and concentrated and the residue 
purified by chromatography (heptane:EtOAc) to give the title compounds. 

Method B 

A suspension of the relevant starting material (0.20 mmol) and K2CO3 (0.30 
nnnol) in dry acetone was heated at 50 »C for 30 min and the relevant isocyanate 
(0.80 mmol) was added under argon. After the time indicated, the mixture was 
cooled to rt, diluted with EtOAc and washed with HCl (aq. 2 M) and NaCl (aq, 
sat). Concentration and purification by chromatography (heptane:EtOAc) gave the 
title conqjounds. 

Method C 

A suspension of the relevant starting material (0.20 mmol) and K2CO3 (0.30 
mmol) in dry acetone (20 mL) was heated at reflux for 30 min and the relevant 
isocyanate (0.80 mmol) was added under argon. The mixture was stirred at reflux 
for the time indicated, cooled to rt and concentrated. The residue was suspended in 
CH2CI2 (20 mL) and the soUds were removed by filtration. Concentration and 
purification by chromatography (heptane:EtOAc) gave the title compounds. 
Concentration and purification by chromatography (heptane:EtOAc) gave the title 
compounds. 

Method D 

Triethylamine (0.20 mmol) and triphosgene (0.07 mmol) were added to a 
suspension of the relevant starting material (0.20 mmol) in dry CH2CI2 (20 mL) 
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under argon. The mixture was cooled to 0» C and triethylamine (0.20 mmol) and 
the relevant amine (0.20 mmol) were added. The mixture was allowed to warm to 
rt and stirred for the indicated period of time. Concentration and purification by 
chromatography (heptane:EtOAc) gave the title compounds. 

Method E 

The relevant isocyanate (0.20 mmol) was added to a suspension of the relevant 
starting material (0.20 mmol) in dry toluene (20 mL) under argon. The mixture 
was heated at 70 °C for 18 L Concentration and purification by chromatography 
(heptane:EtOAc) gave the title compounds. 

Method F 

The relex'ant starting material (0.20 mmol). the relevant sulfonyl chloride (0.40 
mmol) and DMAP (0.40 mmol) were dissolved in dry acetoniCrile (20 mL) under 
argon and the mixture was stirred in a sealed reaction vessel for the indicated thne 
at the indicated temperature. Concentration and purification by chromatography 
(heptane:EtOAc) gave the title compounds. 

Method G 

The relevant starting material (0.20 mmol), the relevant sulfonyl chloride (0.40 
mmol) and DMAP (0.40 mmol) were dissolved in dry CH2CI2 (20 mL) under 
argon and the mixture was stirred in a sealed reaction vessel for the indicated time 
at the indicated tenperature; Concentration and purification by chromatography 
(heptane:EtOAc) gave the title compounds. 

Method H 

The relevant starting material (0.20 mmol), the relevant sulfonyl chloride (0.40 
mmol) and DMAP (0.40 mmol) were dissolved in dry 1,2-dichloroethane (20 mL) 
under argon and the mixture was stirred in a sealed reaction vessel for the 
indicated time at the indicated ten9)erature. Concentration and purification by 
chromatography (heptane:EtOAc) gave the title conqsounds. 
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Method I 

The relevant isothiocyanate (1.04 mmol) was added to a suspension of the relevant 
starting material (0.21 mmol) and K3CO3 (0.31 mmol) in dry acetone (2 mL) 
under argon. The reaction mixture was heated at 50 °C for the indicated period of 
time. Concentration and purification by chromatography (heptane:EtOAc) gave 
the title conipounds. 

Table 1 - Ex amples CRx.') 1-64 



Ex. 


nhemical name 


Prepared from 
(intermediate (i)- 
(v) and reagent) 


Me- 
thod 


Reac 

condil 

Time 
h 


tion 
tions 

Tenp. 
"C 


Yield 

% 


1 


4-Methylp}T:azole-l,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] 1-isopropylamide 


i 


Isopropyl- 
isocyanate 


C 




56 


75 


2 


4-Methylpyrazole-l ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophen.yl)- 
amide] 1-cyclohexyl-araide 


i 


Cyclo- 
hexyliso- 
cyanate 


C. 


2 


56 


66 


3 


4-Methylpyrazole-l ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] 1-hexylamide 


i 


1-Hexyl- 
isocyanate 


c 


2.5 


56 


58 


4 


' 4-Methylpyrazole- 1 ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l.[(2-thieii-2- 
ylethyl)ainide] 


i 


2-(2- 
Thienyl)- 
ethyliso- 
cyanate 


A 


1.5 


50 


77 
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5 


4-Methylpyra2ole- 1 ,3- 
dicarbox7lic acid 1- 
allylamide 3-[(2-chloro-4- 
fluoroplienyl)amide] 


i 


1-Allyl- 
isocyanate 


A 


0.5 


50 


86 


6 


4-Methylp}Tazole- 1,3- 
dicarboxjdic acid 1- 
hexylamide 3-[(4- 
trifluorometliylphenyl)- 
anude] 


ii 


1-Hexyl- 
isocyanate 


C 


2 


56 


55 


7 


4-Butylp}Tazole-l,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophen3'l)- 

amide] 1 -hexylamide 


iii 


1-Hexyl- 
isocyanate 


A 


2 


50 


86 


8 


4-But3dp)Tazole- 1,3- 
dicarbox7lic acid 3-[(2- 
chloro-4-fluorophenyl)- 
ainide] l-cyclopen1:34ainide 


iii 


Cyclo- 
pentyliso- 
cyanate 


A 


2 


50 


66 


9 


4-Bu1ylpyra2ole-l,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-isopropylamide 


iii 


Isopropyl- 
isocyanate 


A 


2 


50 


66 


10 


4-Methylp>'razole-l 

dicarboxylic acid 1- 
cyclohexylamide 3-[(4- 
trifluoromethylphenyl)- 
amide] 


ii 


Cyclo- 
hexyliso- 
cyanate 


C 


2 


56 


23 
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11 


4-Butylpyrazole- L3 - 
dicarboxylic acid 3-[(2- 
chldro-4-fluorophenyl)- 
amide] l-cyclohex7lainide 


iii 


Cyclo- 
hexyliso- 
cyanate 


C 


1 


50 


26 


12 


4-Methylp5Tazole-l ,3- 
dicarboxylic acid l-[(2- 
bromoethyl)-aniide] 3-[(2" 
chloro-4-fluorophenyl)- 
amide] 


i 


2-Broino- 

ethyliso- 
cyanate 


A 


1 


50 


53 


13 


4-Methylpyra2ole-l ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-[(3-chloro- 

propyl ^aixuucj 


i 


3-Chloro- 
propyliso- 
cyanate 


A 


1 


50 


65 


14 


4-Methylpyrazole-l ,3- 
dicarboxylic acid 1- 
benzjaamide 3-[(2"Chloro- 
4-fluorophenyl)-aniide] 


i 


Benzyliso- 
cyanate 


A 


1 


50 


75 


15 


4-Methylpyrazole-l ,3- 
dicarboxylic acid 3-(2- 

chloro-4- 
fluorophenylamide) 1- 

ethylamide 


i 


Ethyliso- 
cyanate 


C 


2 


56 


25 


16 


4- JVLeiiiyipyrazo le- 1 , j - 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-(plienethyl- 
amide) 


i 


Pheneth^d- 
isocyanate 


A 


1 


50 


98 
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17 


{[3-(2-Chloro-4. 
fluoropheiiylcarbamoyl)-4- 
metbylpjTazole-1- 
carboiiyl]-aiiiino}acetic 
acid ethyl ester 


i 


Isocyana- 
toacetic acid 
ethyl ester 


A 


0.25 


50 


75 


18 


4-{[3-(2-Chloro-4- 
fluorophenylcarbainoyl)-4" 
methylpyrazole-l- 
carbonyl] -amino }- 
piperidine- 1 -carbox>'lic 
acid benzyl ester 


i 


4-Isocy- 
anatopipe- 

ridine-1- 
carboxylic 
acid benzyl 
ester 


A 


0.25 


50 


80 


19 


4-MethyH-(4-methyl" 
piperazine- 1 -carbonyl)- 
p}Tazole-3-carbox>'lic acid 
(2-chloro-4-fluorophenyl)- 
amide 


i 


1-Methyl- 
piperazine 


D 


1 


20 


75 


20 


5-Methylpyrazole- 1 ,3- 
dicarboxylic acid l-tert- 
butylamide 3-[(2-chloro-4- 
fluoropheByl)amide] 


iv 


tert- 
Btttylisor 
cyanate 


E 


18 


70 




21 


5-Methylpyrazole- 1 ,3- 
dicarbox7lic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide! l-isopropylamide 


iv 


Isopropyl- 
isocyanate 


E 


18 


70 


5 


22 


5-Methylpyrazole-l ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] 1-cyclohexylamide 


iv 


Cyclo- 
hexyliso- 
cyanate 


A 


2 


50 


44 
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23 


5-Methylp>Ta2ole-l ,3- 
dicarboxyiic acid 1- 
cyclohexj'lamide 3"[(4- 
trifluoromethylphenyl)- 
amide] 


V 


Cyclo- 
hexyliso- 
cyanate 


A 


2 


50 


39 


24 


5-Methylpyrazole- 1 ,3- 
dicarboxylic acid 1- 
hex>damide 3-[(4- 
trifluoromethylphenyl)- 
amide] 


V 


l-Hexyl- 
isocyanate 


A 


1 


50 


40 


25 


5-Methylpyrazole- 1 ,3- 
dicarboxylic acid 1- 
isopropylamide 3-[(4- 
trifluoromethylphenyl)- 


V 


Isopropyl- 
isocyanate 


A 


2 


50 


61 


26 


5-Methylp5Ta2ole-l ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-hexylamide 


iv 


isocyanate 


A 


1.5 


50 


67 


27 


5-Methylpyrazole- 1 ,3- 
dicarboxylic acid l-[(2- 
bromoetliyl)-aniide] 3-[(4- 
trifluoromethyl-phenyl)- 
amide] 


V 


2-Bromo- 
ethyiiso- 
cyanate 


A 


0.5 


50 


39 


28 


5-Methylpyrazole- 1 ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-ethylamide 


iv 


Ethyliso- 
cyanate 


A 


1 


50 


66 
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29 


5-Methylp5Tazole- 1 ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-(phenethyl- 
amide) 


iv 


Phenethyl- 
isocyanate 


A 


2.5 


50 


41 


30 


S-Methylpyrazole- 1 ,3- 
dicarboxylic acid 3-[(2- 
chloro-4-fluorophenyl)- 
amide] l-[(2-thien-2- 
ylethyl)-amide] 


iv 


2.(2- 
Thienyl)- 
ethyliso- 
cyanate 


A 


0.5 


50 


44 


31 


{[3-(2-Chloro-4- 
fluorophenylcarbamoyl)-5- 
Methylpyrazole- 1 - 
carbonyl3-aniiQo}-acetic 
acid ethyl ester 


iv 


Isocyana- 
toacetic acid 
ethyl est^ 


A 


0.5 


50 


40 


32 


4-{[3-(2-Cliloro-4- 
fluorophenylcarbamoyl)-5- 
methylpyrazole- 1 - 
carbonyl]arDiQO } - 
pq>eridine-l-carboxylic 


iv 


4-Isocy- 
anatopipe- 

ridine-1- 
carboxylic 
acid benzyl 
ester 


A 


2 


50 


57 


33 


5-Methylpyrazole-l,3- 
dicarboxylic acid 1- 
allylamide 3-[(2-chloro-4- 
fluoropheiiyl)ainide] 


iv 


1-Myl- 

isocyanate 


B 


1.5 


50 


6 


34 


5-MetliyI-l"C4-metnyi- 
piperazine-l-carbonyl)- 
pyrazole-3-carboxylic acid 
(2-chloro-4- 
fluorophenyl)amide 


iv 


1-Methyl- 
piperazine 


D 


1 


20 


17 
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35 


1 .Benzenesulfonyl-4- 
methylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


i 


Benzene- 
sulfonyl 
chloride 


G 


18 


100 


28 


36 


4-Methyl-l-(3- 
trifluoromethyl- 
benzenesulfonyl)-p)Tazole- 
3"Carboxylic acid (2- 
chloro-4-fluorophenyl)- 
amide 


i 


3-Trifluoro- 
methyl- 
benzene- 
sulfonyl 
chloride 


G 


18 


100 


36 


37 


l-(4-Bromo- 
benzenesulfonyl)-4- 
methylpyrazole-3- 
carboxj'lic acid (2-chloro- 
4-rluoropnenyi^-oiniae 


i 


4-Broino- 
benzene- 
sulfonyl 
chloride 


G 


12 


100 


16 


38 


4-Metliyl- 1 -(toluene-4- 
sulfonyl)p5Tazole-3- 
carboxj'lic acid (2-chloro- 
4-fluorophenyl)-airdde 


i 


Toluene-4- 

sulfonyl 
chloride 


G 


18 


100 


37 


39 


l-(4-Methoxy- 
benzenesulfonyl)-4- 
inethylpyrazole-3- 
caiboxylic acid (2-chloro- 
4-fluorophenyl)amide 


i 


4-Methoxy- 
benzene- 
sulfonyl 
chloride 


G 


18 


100 


44 


40 


l-(4-Butoxy- 
benzenesulfonyl)"4- 
methylpyrazole-3- 
carbo5Q^lic acid (2-chloro- 
4-fluorophenyl)ainide 


i 


4-Butoxy- 
benzene- 

sulfonyl 
chloride 


G 


18 


100 


9 
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41 


l-(3,4-Diinethox}^- 
beii2enesulfonyl)-4- 
methylpyrazole-S- 
carboxylic acid (2-chloro- 
4-fluorophenyl)ainide 


i 


3,4-Diine- 
thox7- 

benzene- 
sulfonyl 
chloride 


H 


1.5 


100 


45 


42 


l-(4-Chloro- 
ben2enesulfonyl)-4- 
methy lpyrazole-3 - 
carboxylic acid (2-chloro- 
4-fluorophenyl)aimde 


i 


4-Chloro- 
benzene- 
sulfonyl 
chloride 


H 


1.5 


120 


56 


43 


l-.(4-Ethoxy- 
benzenesulfonyl)-4- 
inethylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


i 


4-Ethox7- 
benzene- 
sulfonyl 
chloride 


F 


2.5 


80 


78 


44 


4-MethyH-(4- 
trifluoromethoxy- 
benzenesulfonyl)-pyra2ole- 
3-carboxylic acid (2- 
chloro-4-fluorophenyl)- 
amide 


i 


4-Trifluoro- 
methoxy- 
benzene- 
sulfonyl 
chloride 


F 


3 


80 


89 


45 


4-MethyH-(4- 
trifluoromethjd- 
benzenesulfony l)-pyrazo le- 
3 -carboxylic acid (2- 
chloro-4-fluorophenyl)- 
axnide 


i 


4-Trifluoro- 
methyl- 
benzene- 
stilfonyl 
chloride 


F 


4 


• 50 


86 
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46 


l-(4-Fluoro- 
beiizenesulfonyl)-4- 
methylp>Tazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)ainide 


i 


4-FluorO" 
benzene- 
sulfonyl 
chloride 


F 


1 


70 


40 


47 


4-MethyM-(l -methyl- 
iimdazole-4-sulfonyl)- 
pyrazoleo-carboxylic acid 
(2-chloro-4-fluorophenyl)- 
amide 


i 


1-Methyl" 
imidazole- 
4-sulfonyl 
chloride 


F 


2 


80 


51 


48 


l-(4-Cyano- 
benzenesulfonyl)-4- 
methylpyra2ole-3- 
carboxj'lic acid (2-chloro- 
4-fluorophenyl)aimde 


i 


4-Cyano- 
benzene- 
sulfonyl 
chloride 


F 


2 


50 


23 


49 


l-(4-Bromo- 
benzenesulfonyl)-5- 
methylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fltiorophenyl)ainide 


iv 


4-Bromo- 
benzene- 
sulfonyl 
chloride 


G 


12 


100 


55 


50 


l-(4-Butoxy- 
benzenesulfonyl)-5- 
methylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


4-Butoxy- 
benzene- 
sulfonyl 
chloride 


F 


3 


100 


52 


51 


l-(4-Metnoxy- 
benzenesulfonyl)-5- 
methylpyra2ole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


4-Methoxy- 
benzene- 
sulfonyl 
chloride 


H 




100 


38 
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52 


5-Methyl-l"(4- 
trifluorometboxy- 
benzenesulfonyO-pyrazole- 
3-carboxj'lic acid (2- 
chloro-4-fluorophenyl)- 
amide 


iv 


4-Trifluoro- 
methoxy- 
benzene- 
sulfonyl 
chloride 


H 


3 


120 


16 


53 


5-Methyl-l-(toluene-4- 
sulfony l)pyrazole-3 - 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


Toluene-4- 
sulfonyl 
chloride 


F 


1.5 


90 


81 


54 


5-MethyH-(3- 
trifluoromethyl- 

benzenesulfonyOpyrazole- 
3-carbox}'lic acid 

(2-cbloro-4-fluorophenyl)- 
amide 


iv 


3-Trifluoro- 
methyl- 
benzene- 
sulfonyl 
chloride 


F 


1 .5 


90 


60 


55 


1 -Benzenesulfoiiyl-5- 
inethylpyra2ole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


Benzene- 
sulfonyl 
chloride 


F 


18 


55 


30 


56 


' l-(4-Chloro- 
benzenesulfo nyl)-5- 
Inethylpyrazole-3- 
carbox3^1ic acid (2-chloro- 
4-fluorophenyl)ainide 


iv 


4-Chloro- 
benzene- 
sulfonyl 
chloride 


F 


1.5 


90 


70 


57 


l-(4-btiioxy- 
beiizenesulfonyl)-5- 
methylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


4-Ethox7- 
benzene- 
sulfonyl 
chloride 


F 


1.5 


80 


42 
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58 


l.(3,4-Dimethoxy- 
benzenesulfonyl)-5- 
methylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


iv 


3A 
Dimethox)^- 
benzene- 
sulfonyl 
chloride 


F 


2 


80 


8 


59 


5-Methyl- 1 -(4-trifluoro-' 
methyl-benzenesulfonyl)- 
p)Ta2oleo-carboxylic acid 
(2-chloro-4-fluoro- 
phenyl)ainide 


iv 


4-Trifluoro- 
methyl- 
benzene- 
sulfonyl 
chloride 


F 


20 


55 


25 


60 


5-Methyl-l-(l-niethyl- 
iinidazole-4-sulfonyl)- 
p>Tazoleo-carboxylic acid 
(2-chloro-4-fluorophenyI)- 
amide 


iv 


1 -Methyl- 
imidazole- 
4-sulfonyl 
chloride 


F 


18 


80 


51 


61 


l-Ethylthiocarbamoyl-4- 

methylpjTazole-S- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amade 


i 


Ethyl 
isothio- 
cyanate 


I 


2 


50 


41 


62 


l-But5'lthiocarbaiiioyl-4- 

inethylpyrazole-3- 
carboxylic acid (2-chloro- 
4-fluorophenyl)amide 


i 


1-Butyl 
isothio- 
cyanate 


I 


18 


50 


61 


63 


4-Metnyl-l- 
phenethylthiocarbamoyl- 
pyrazole-3-carboxylic acid 

(2-chloro-4- 
fluorophenyl)amide 


i 


Phenethyl 
isothio- 
cyanate 


I 


1.5 


50 


16 
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64 



1 -Ethylthiocarbamoyl-5- 

methylpjTazole-S- 
carboxylic acid (2-chloro- 
4-fluorophenyl)ainide 





Ethyl 










iv 


isothio- 


I 


18 


50 


6 




cyanate 











Example 65 

.rpvridme-2-sii 1fnTivn pvTa2ole-Vcarbox\'lic arid f ?-cMoro-4-fluoro- 
phenvnamide 

5 

(a) Pvridine-2-^u1fQnvl bromide 

Bromine (~2 mL, -40 mmol) was added dropwise to a solution of 2-mercapto- 
pyridiDe (1.0 g, 9.0 mmol) in acetic acid:water (7:3, 20 mL) at -5 to -10« C until 
the orange colour persisted. A precipitate was formed and the mixture was stirred 
10 at -5 to -10 "C for 30 minutes and concentrated under high vacuum (oil pump, 
tenyerature below 30°C) to give an orange oil. The oil was triturated ^^'ith diethyl 
ether to give a semisolid which soUdified in the freezer at -18 °C. The NMR 
indicated that the material was a 1:1 mixture of the sulfonic acid and the sulfonyl 
bromide. ITie mixture was used in the next step without further purification. . 

15 

(b) 4.Methvl-l-fpvHdiT.e-2-sulfen v 1Vvra2ole-3-carboxvlic acid f2-chloro-4- 

fliinrn phenvDamide 

A mixture of the starting material (i) (120 mg, 0.5 mmol) and the impure sulfonyl 
bromide (1.0 g, -2.2 mmol; see step (a)) in acetonitrile (5 mL) was heated at 
20 reflux for 1 8 h. The mixture was concentrated and the residue washed with cold 
acetonitrile to give the title product as a hydrohromide salt. Yield: 75 mg (38%) of 
a brown soHd. 
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Example 66 

1 ■■Renzenesulfonvl-S-chloroD^Ta^nlp. Vcarbox ^'lic acid (-2-ch]oro-4-f]uoropheDvl)- 
amide 



10 



r>ipwa7.nln [1 .5-0:1 '.5' -//1rvra7ine-4.9-dione 
DMF (0.1 mL, 1.4 mmol) was added dropwise to a stirred suspension of pyrazole- 
S-carbcxylic acid (5.0 g, 44.6 mmol) in SOCh (40 mL). The mixture was heated at 
reflux for 48 h and concentrated to give a white solid which was used without 
fiirther purification. 



(h\ P\Tamle-3-carboyvlic acid f2-ch1oro-4-flun rnphenvnamide 
The sub-title coiiq)Ound was prepared as described for starting material (iv(d)) 
from dipyrazolo[l,5-c:l',5'-£f|pyrazine-4,9-dione (see (a) above) and 2-chloro-4- 
fluoroaniline. Yield: 222 mg (61%) as a white solid. 

15 MS(M*"+H)7n/z240. 

'H NMR (CD3CN, 400 MHz) 5 11.56 (broad s, IH), 9.21 (s, IH), 8.39 (dd, IH), 
7.74 (d, IH), 7.34 (dd, IH), 7.14 (ddd, IH), 6.83 (d, IH). 

(r-\ 1-RCT7£Tiesulfonvfovra7^1e-3-carb o>rv]ic acid r2-chloro-4-fluorophenvl)amide 
20 The sub-title compound was prepared according to the general procedure (F) from 
pyrazole-3-carbox7lic acid (2-chIoro-4-fluorophenyl)amide (1.50 g, 6.27 mmol; 
see (b) above) and benzenesulfonyl chloride (1.6 mL, 12.54 mmol). The mixture 
was stirred at 80 °C for 5 h. Tield: 1.79 g (75%) of a white sohd. 
MS(M*+H)m/z419. 

25 NMR (DMSO-ie, 400 MHz) 8 10.0 (s, IH), 8.67 (d, IH), 8.1 1 (d, IH), 7.85 (tt, 
IH), 7.72 (t, IH), 7.69 (dd, IH). 7.55 (dd, IH). 7.26 (dt, IH), 7.06 (d, IH). 

(d) 1 -ReTi7enesu1fonvl-5-chloropvra2ole-3 -carboxvlic acid r2-chloro-4-fluoro- 
phenvltamide 

30 n-BuLi (1.5 M in hexane, 0.73 mL, 1.10 mmo) was added dropwise undCT argon 
to a stirred solution of l-benzenesulfonylpyrazole-3-carboxylic acid (2-chloro-4- 
fluorophenyDamide (190 mg. 0.50 mmol) in dry THF (9 mL) at -78 °C. After 20 
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min a suspension of A'-chlorosuccininiide (93 mg, 0.70 mmol) in THF (1 mL) was 
added dropwise. After 2 h at -78 °C, the mixture was poured into a mixture of HCl 
(aq, 0.1 M, 5 mL) and NaCl (aq, sat, 25 mL). The aqueous phase was extracted 
with EtOAc (3x10 mL), the combined extracts were concentrated and the residue 
purified by chromatography (heptane tCHjChitriethylamine, 50:50:1). Yield: 29 
mg (14%) of a white solid. 

Example 67 

1 ■RenzenesulfoTivl-S-iodopvrayr.le-S-carboxv lir- acid f 2-ch1oro-4-fluoro-phenyl)- 
amide 

«-BuLi (1.3 M in hexane, 485 jiL, 0.63 mmol) was added dropwise under argon to 
a stirred solution of l-benzenesulfoDylpyrazole-3-carbox7Uc acid (2-chloro-4- 
fluorophenyl)amide (see example 66(c), 114 mg, 0.30 mmol) in dry THF (10 mL) 
at -78 °C. The yellow solution was stirred for 30 min at -78 "C. Iodine (189 mg, 
0.74 mmol) in THF (0.5 mL) was added and the mixture was stirred for 2 h at 
-78 °C. The reaction was quenched with NH4CI (aq, sat) and extracted with 
EtOAc (4x20 mL). The combined extracts were dried (Na2S04) and concentrated. 
Purification by chromatography (heptane:EtOAc) gave 126 mg (83%) of the title 
compound as a white solid. 

P.vam ple 68 

4-Mftthvlnvra2ol''-l V>1ir.arhoxvlic acid 3-[(2-chloro-4-fhxorophenYl)amide1 

1 -{ fo-f 3-cblr>roprQPvlsu 1faTivnethvnamide> 

Triethylamine (16 ^il, 12 mg. 0.12 mmol) and 3-chloropropan-l-thiol (15 jxl, 17 
mg, 0.15 mmol) were added to a solution of 4-methylpyrazole-l,3-dicarbox7Uc 
acid l.[(2-bromoethyl)amide] 3-[(2-chloro-4-fluorophenyl)amide] (Exaniple 12, 
42 mg, 0.10 mmol) and sodium iodide (17 mg, 0.11 mmol) in dry acetone (2 mL). 
The mixture was stirred at rt overnight and concentrated. Purification by 
chromatography (heptane:EtOAc, gradient 85:15 to 0:100) gave the title 
compound as a white solid,: 3 mg (7%). 
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Table 2 - Physical properties of the r-nmpounds of Examples 



Ex. 


M.W. 


MS 
(M'+l), 
m/z 


'H NMR (DMSO-ife, 400 MHz), 8 


1 


338.77 


339 


9.86 (IH, s), 8.21 (IH, s), 8.19 (IH, d), 7.72 (IH, dd), 7.60 
(IH. dd), 7.30 (IH, dt), 4.04-3.95 (IH, m), 2.25 (3H. s), 1.25 

(6H, d) 


2 


378.83 


379 


9.88 (IH, s), 8.21 (IH, s), 8.16 (IH, d), 7.72 (IH. dd), 7.60 
(IH, dd), 7.30 (IH, dt), 3.70-3.61 (IH, m), 2.24 (3H, s), 1.95- 
1.14(10H,m) 


o 


380.85 


381 


9.74 (IH, s), 8.57 (IH, t), 8.21 (IH, s), 7.81 (IH, dd), 7.60 
(IH, dd), 7.30 (IH, dt), 3.29-3.27 (IH, m), 2.25 (3H, s), 1.56 
(2H, quint.), 1.4-1.2 (8H, m), 0.88-0.85 (3H, m) 


4 


406.86 


407 


9.69 (IH, s)„8.67 (IH, t), 8.23 (IH, s), 7.85 (IH, dd), 7.60 
(IH, dd), 7.34 (IH, dd), 7.30 (IH, dt), 6.97-6.93 (2H, m), 3.55 
(2H,q).3.12(2H,t)= 2.26 (3H, s) 


5 


336.75 


337 


9.77 (IH, s), 8.72 (IH, t), 8.23 (IH, s), 7.79 (IH, dd). 7.60 
(IH, dd), 7.30 (IH, dt), 5.98-5.87 (IH, m), 5.17 (2H, 2 dd), 
3.95 (2H,t). 2.26 (3H, s) 


6 


396.41 


397 


10.32 (IH, s), 8.54 (IH, t). 8.22 (IH, s), 7.97 (2H, d), 7.76 
(2H, d), 3.34-3.30 (2H, m), 2.26 (3H, s), 1.62-1.55 (2H, m), 
1.37-1.23 (6H, m), 0.89-0.85 (3H, m) 


7 


422.93 


423 


9.76 (IH, s), 8.52 (IH, t), 8.20 (IH, s), 7.80 (IH, dd), 7.60 
(IH, dd), 7.30 (IH, dt), 3.29 (2H, q), 2.71 (2H, t), 1.60-1.50 
(4H, m), 1.35-1.24 (8H, m), 0.91-0.84 (6H, m) 
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8 


406.89 


407 


9.89 (IH, s), 8.20 (IH, d), 8.19 (IH, s), 7.72 (IH, dd), 7.61 
(IH, dd), 7.31 (IH, dt), 4.12 ( IH, sext.), 2.71 (2H, t), 2.01- 
1 0^ OH 1 76-1 68 PH. m), 1.64-1.54 (4H, m), 1.54 
(2H, quint.), 1.31 (2H, sext.), 0.88 (3H, t) 


9 


380.85 


381 


0 cfi nw R 70 riH d") 8 19 GH, si 7.72 (IH, dd), 7.61 
(IH, dd), 7.31 (IH, dt), 3.99 (IH, oct.), 2.70 (2H, t), 1.54 (2H, 
quint.), 1.31 (2H, sext.), 1.26 (6H, d), 0.88 (3H,t) 


10 


394.40 


395 


^f\'^firc 1TT> 8 9^ r«! 1H\ 816(d s IH), 7.99 (d,2H), 7.75 
(d, 2H), 3.71-3.62 (m, IH), 2.27 (s. 3H), 1.95-1.00 (m, 10 H) 


11 


420.91 


421 


0 80 cm Q-\ R 1Q nH s'i 8 18 (IH, d), 7.70 (IH, dd), 7.62 
(IH, dd), 7.31 (IH, dt), 3.68-3.61 (IH. m), 2.70 (2H,t), 1.90- 
1.10 (lOH, m), 1.54 (2H, quint), 1.31 (2H, sext.), 0.88 (3H, t) 


12 


403.64 


405 


o 'TO ntr c^ 8 7^ /'IH i'\ 8 '>6 flR s") 7 83 (IH, dd), 7.61 
(IH, dd), 7.31 (IH, dt), 3.71 (2H, q), 3.66 (2H, t), 2.26 (3H, s) 


13 


373.21 


373 


ft 'Ti /'1U c^ fi r^T^ 8 2t HH s'i 7 81 flH, dd), 7.61 
(IH, dd), 7.30 (IH, dt), 3.72 (2H, t), 3.43 (2H, q), 2.26 (3H, 
s), 2.04 (2H, quint.) 


14 


386.81 


387 


Q 7^; /-m Q n? nvi f) 8 26 (IHL s") 7.79 (IH, dd), 7.59 
(IH, dd), 7.38-7.27 (6H, m), 4.54 (2H, d), 2.27 (3H, s) 


15 


324.74 


'5 O C 

325 


9.73 (IH, s), 8.53 (IH. t), 8.21 (IH, s), 7.80 (IH, dd), 7.59 
AA\ 7 "^n df* 3 40-3 37 (2H m), 2.25 (3H, s), 1.18 
(3H,t) 




400.84 


401 


9.71 (IH, s), 8.61 (IH, t), 8.22 (IH, s), 7.84 (IH, dd), 7.61 
(IH, dd), 7.33-7.20 (6H, m), 3.53 (2H, q), 2.90 (2H, t), 2.26 

(3H,s) 


17 


382.78 


383 


9.73 (IH, s), 8.92 (lH,t), 8.27 (IH, s), 7.86 (IH, dd). 7.61 
(IH, dd), 7.30 (IH. dt), 4.14 (2H, q), 4.11 (2H. d), 2.27 (3H. 
s),1.22(3H,t) 
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IS 


513.96 


514 


oKn/'iH «^ RilflH d\ 8''3(1H s") 7.73 (IH, dd), 7.62 
(IH, dd), 7.36 (5H, broad s), 7.31 (IH, dt), 5.08 (2H, s). 4.01- 
1.23 (9H,m), 2.24 (3H, s) 


19 


379.82 


380 


q<;q/'1w 8n4nH dd'* 7 58 HH. dd"). 7.29 (IH, dt). 3.71 
(4H. broad s), 2.43 (4H, t), 2.27 (3H, s), 2.22 (3H, s) 


20 


352.80 


35^ 


13.16 (IH, broad s), 9.53 (IH, broad s), 8.10-8.03 (IH, m), 
n^LiWi Ar^ l')f\(\W dt'l 6 53 (1H s"). 2.28 (3H, s), 1 .32 

(9H, s) 


21 


338.77 


jj9 


13.10 (IH, broad s), 9.95 (IH, broad s), 7.69-7.52 (2H, m), 
-7 ->-> 7 Oil /iu m"\ f. (Si nw "s"* 4 0''-3 91 (IH. ml. 2.54 (3H, 
s),1.23 (6H,d) 


22 


378.83 


379 


nnc/itj c^ sonnw r^^ 77nnN dd"! 761 CIH ddl, 7.30 
(IH, t), 6.69 (IH, s), 3.66-3.58 (IH, m), 2.54 (3H, s), 1.88- 
1.20 (10H,m) 


23 


394.40 


395 


(IH, s), 3.66-3.58 (IH, m), 2.55 (3H, s), 2.00-1.00 (lOH, m) 


24 


396.41 


397 


1 n 1 /-I rr ^7 n TT 7 QR f 7H &\ 7 78 f2H. dV 6.76 
(IH, s), 2.56 (3H, s), 1.59 (2H, quint.), 1.38-1.22 (8H, m), 
0.88 (3H,t) 


25 


354.33 


355 


1 n /-I tr «•> R ?n /'I W H"» 7 Q9 (1¥L 7 77 f2H. d\ 6.76 
(IH, s), 4.05-3.95 (IH, m), 2.57 (3H, s), 1.28 (6H, d) 


26 


380.85 


381 


9.83 (IH, s), 8.54 (IH, t), 7.75 (IH, dd), 7.61 (IH, dd), 7.30 
(IH. dt), 6.72 (IH, s), 3.30-3.23 (2H, m), 2.55 (3H, s), 1.57 
(2H, m), 1.38-1.24 (8H, m), 0.87 (3H, t) 


27 


419.20 


420 


10.36 (IH, s). 8.83 (IH. t), 7.97 (2H, d). 7.78 (2H. d), 6.80 
(IH, s), 3.71 (2H, q), 3.67 (2H, t), 2.58 (3H, s) 
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28 


j24. /4 




9.83 (IH, s), 8.56 (IH, t), 7.73 (IH, dd), 7.60 (IH, dd), 7.30 
nw Ai\ 6 7'' HH s» 3 3'' (2H. quint.), 2.56 (3H. s), 1.18 

(3H,t) 


29 


400.84 


yi m 
4U1 


9.80 (IH, s), 8.65 (IH, t), 7.77 (IH, dd), 7.59 (IH, dd), 7.35- 
7 1 R rfiH 6 73 QH s") 3 51 (2H, q), 2.90 (2H, t), 2.55 

(3H,s) 


30 


406.86 


4U/ 


9.78 (IH, s), 8.71 (IH, t), 7.78 (IH, dd), 7.60 (IH, dd), 7.35 
CI w AA's 7 ^1 nn 6i\ 6 98-6 94 f2H, m), 6.74 (IH, s), 3.53 
(2H, q),3.12(2H,t), 2.56 (3H,s) 


31 


382,78 




9.82 (IH, s), 8.93 (lH,t), 7.78 (IH, dd), 7.59 (IH, dd), 7.31 
nu Af\ ^78nH s"^ 4 17PH q"). 4.09 (2H, d), 2.56 (3H, s), 

1.23 (3H,t) 


32 


513.96 


514 


9.88 (IH, s), 8.34 (IH, d), 7.69 (IH, dd), 7.61 (IH, dd), 7.36 
fKV rn\ 7^1 riH dfl 6 7'?('1H s) 5.08 (2H, s), 4.02-1.23 
(9H,m),2.55(3H,s) 


33 


336.75 




9.88 (s, IH), 8.75 (t, IH), 7.75 (dd, IH), 7.60 (dd, IH), 7.28 
fAt im f.l'^fi 6 0-5 85 fm. IH) 5.2 (dd, 2H), 3.95 (t, 
2H), 2.55 (s, 3H) 


34 


379.82 


380 


0 rT>c nT\ 7 96 fdd. Iff) 7 58 Tdd IH), 7.28 (dt, IH), 
6.74 (s, IH), 3.63 (bs, 2H), 3.39 (bs, 2H), 2.50 (bs, 4H), 2.39 
(s,3H),2.22(s,3H). 


35 


393.82 


394 


Q rm «!^ 8 54 f IH s") 8 08 (2H. d). 7.84 (IH, t), 7.77-7.70 
(3H, m), 7.55 (IH, dd), 7.26 (IH, dt), 2.21 (3H, s) 


36 


461.82 


462 


9.89 (IH, s), 8.53 (IH, s), 8.41-8.37 (2H, m), 8.25 (IH, d), 
7.98 (la t), 7.74 (IH. dd), 7.57 (IH, dd), 7.26 (IH, dt), 2.21 

(3H. s) 


37 


mm 


474 


9.85 (IH, s), 8.47 (IH, s), 8.00 (2H,.d). 7.94 (2H, d), 7.74 
(IH, dd), 7.57 (IH. dd), 7.26 (IH. dt), 2.21 (3H, s) 
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38 


407. 6J 


4uo 


9.81 (la s), 8.43 (IH, d), 7.96 (2H, d), 7.75 (IH, dd), 7.56 
HH dd) 7.51 (2H, d), 7.26 (IH, dt), 2.41 (3H, s), 2.20 (3H, 

s) 


39 


42j.85 




9.78 (IH, s), 8.41 (IH, s). 8.00 (2H, d), 7.77 (IH, dd), 7.57 
riH dd) 7 26 (IH, dt), 7.22 (2H, d), 3.87 (3H, s), 2.21 (3H, 

s) 


40 


465.93 


466 


9 81 ria s), 8.42 (IH, s), 7.99 (2H, d), 7.77 (IH, dd), 7.57 
(IH, dd), 7.26 (IH, dt), 7.20 (2H, d), 4.09 (2H, t), 2.21 (3^ 
s), 1,70 (2H, quint), 1.41 (2H, sext.), 0.91 (3H, t) 


41 


453.87 


454 


9.84 (IH, s), 8.42 (IH, s), 7.77 (IH, dd), 7,68 (IH, dd), 7.57 
(IH, dd), 7.30-7.21 (2H, m), 3.86 (6H, s), 2.21 (3H, s) 


42 


428.26 


428 


Q 84 flH s) 8 47 (IH, s), 8.09 (2H, d), 7.79 (2H, d), 7,74 
(IH, dd), 7.56 (IH, dd), 7.26 (IH, dt), 2.21 (3H, s) 


43 


437.87 


438 


9 81 riH. s) 8.03 (2H, d), 7.77 (IH. dd), 7.57 (IH, dd), 7.27 
(IH. dt), 7.18 (2H, d), 6.79 (IH, s), 4.15 (2H, q), 2.57 (3H, s), 

1.34 (3H,t) 


44 


477.82 


478 


9 86 flH s) 8 49 (IH, d), 8.23 (2H, d), 7.77-7.70 (3H, m), 
1.51 (IH, dd), 7.26 (IH, dt), 2.21 (3H, s) 


45 


461.82 


462 


9 88 (\YL s) 8 53 (IH, d), 8.30 (2H, d), 8.10 (2H, d), 7.73 
(2H, d), 7.73 (IH, dd), 7.56 (IH, dd), 7.26 (IH, dt), 2.22 (3H, 

s) 


46 


411.81 


412 


9.84 (IH, s), 8.46 (IH, s), 8.17 (2H, dd), 7.75 (IH, dd), 7.56 
(3H, m), 7.26 (IH. dt). 2.21 (3H, s). 


47 


397.81 


398 


9.75 (IH, s), 8.34 (2H, s). 7.91 (IH, s), 7.78 (IH. dd), 7.55 
(IH, dd), 7.26 (IH, dt), 3.73 (3H, s), 2.23 (3H, s) 


48 


418.83 


419 


9.90 (IH, s), 8.51 (IH, s), 8.25 (2H, d), 8.19 (2H, d), 7.72 
(IH, dd), 7.56 (IH, dd), 7.26 (IH, dt), 2.21 (3H, s) 
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49 


472.72 


474 


ofiA/'iM 8 (""H d) 7 9'>(''H d"), 7.74 (IH, dd), 7.57 
(IH, dd), 7.27 (IH, dt), 6.83 (IH, s), 2.58 (3H, s) 


50 


465.93 


466 


0 St? cm o R 03 PH d) 7 77 (IH. dd), 7.58 (IH, dd), 7.27 
(IH, dt), 7.19 (2H, d), 6.79 (IH, s), 4.09 (2H, t), 2.57 (3H, s), 
1.71 (2H, quint.), 1.41 (2H, sejct.), 0.92 (3H, t) 


51 


423.85 


424 


9.84 (IH, s), 8.42 (IH, s), 7.77 (IH, dd), 7,68 (IH, dd), 7.57 
(IH, dd), 7.30-7.21 (2H, m), 3.86 (6H, s), 2.21 (3H, s) 


52 


477.82 


478 


9.87 (IH, s), 8.25 (2H. d), 7.75 (IH, dd), 7.70 (2H, d), 7.58 
(IH, dd), 7.27 (IH, dt), 6.84 (IH, s), 2.60 (3H, s) 


53 


407.85 


408 


QC/I/1H 7 08 014 d\ 116 (IK ddl 7 57 (IH, dd). 7.51 
(2H, d), 7.27 (IH, dt), 6.80 (IH, s), 2.57 (3H, s), 2.42 (3H, s) 


54 


461.82 


462 


(IH, t), 7.73 (IH, dd), 7.58 (IH, dd), 7.28 (IH, dt), 6.84 (IH, 
s), 2.62 (3H, s) 


55 


393.82 


394 


9.87 (IH, s), 8.10 (2H, d), 8.84 (IH, t), 7.71-7.70 (3H, m), 
7.57 (IH, dd), 7.27 (IH, dt), 6.82 CIH, s), 2.58 (3H, s) 


56 


428.26 


428 


ae< nu c> fill A'\ 7 81-7 73 TSH m) 7.57 (IH, dd"), 
7.27 (IH, dt), 6.83 (IH, s), 2.59 (3H, s) 


57 


437.87 


438 


9.81 (IH, s), 8.03 (2H, d), 7.77 (IH, dd), 7.57 (IH, dd). 7.27 
1.34 (3H,t) 


58 


453.87 


454 


0 Q7 /^m c^ 7 1^ nv[ M'i ill HR dd^J 7 57 flH, dd), 7.48 
(14H, d), 7.27 (IH, dt), 7.22 (IH, d), 6.78 (IH, s), 3.87 (3H, 
s), 3.86 (3H,s), 2.57 (3H,s) 


59 


461.82 


462 


9.88 (IH, s), 8.32 (2H, d), 8.10 (2H, d), 7.73 (IH, dd), 7.57 
(IH. dd), 7.27 (IH, dt), 6.86 (IH, s), 2.60 (3H, s) 


60 


397.81 


398 


9.80 (IH, s), 8.33 (IH, s), 7.91 (IH, s). 7.75 (IH, dd), 7.56 
(IH, dd), 7.27 (IH, dt), 6.80 (IH, s), 3.73 (3H, s), 2.63 (3H, s) 
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61 


^ Af\ OA 

340.80 


1A^ 


d 1035 (broad s, IH), 9.84 (s, IIT), 8.53 (s, IH), 7.74 (dd, 
\m 7 60 (dd IH) 7 ^8 (ti IH), 3.72 (q, 2HX 2.25 (s, 3H). 
1.26 (t,3H) 


62 


j68.86 


Doy 


10.33 (broad t, IH), 9.85 (s, IH). 8.54 (s, IH), 7.77 (dd, IH), 
7 fil Cdd \m 7 31 ftd IH), 3.70 (q, 2H), 2.26 (s, 3H), 1.68 
(quint., 2H), 1.38 (sext., 2H), 0.93 (t, 3H) 


63 


416.90 


41 / 


10.45 (IH, broad t), 9.81 (IH, s), 8.55 (IH, s), 7. 79 (IH, dd), 
if^onvi Ad^ 7 3'>-7 22 (6H m), 3.93 (2H, q), 3.02 (2H, t), 
2.26 (3H, s) 


64 


340.80 


0/11 

341 


9.83 (s. IH), 8.55 (t, IH), 7.73 (dd, IH), 7.60 (dd, IH), 7.30 
fiA iTT> 6 71 K IHi 3 3 PH under water), 2.55 (s, 3H), 1.17 

(t,3H) 


65 


394.81 


395 


1^ fc im Q 51 (s Iff) 8 52-8.50 (m, IH), 8 .16 (dd, IH) 
7.78 (td, IH), 7.72 (s, IH), 7.56 (dd, IH), 7.46 (d, IH). 7.33- 
7.23 (ni,2H). 2.26 (s, 3H) 


66 


m.24 


414 


10.09 (IH, s), 8.12 (2H. d), 7.90 (IH, t), 7.76 (2H. t). 7.69 
(IH, dd), 7.57 (IH, dd), 7.29 (IH, dt), 7.22 (IH. s) 


67 


505.69 


506 


9.67 (s. IH), 8.25 (dd, IH), 8.18 (dd, IH), 7.77 (td, 2H), 7.56- 
7.50 (m. 2H), 7.35 (s. IH), 7.26 (dt, IH) 


68 


433.33 


433 


9.71 (IH. s), 8.66 (IH, t), 8.24 (IH, s), 7.83 (IH, dd). 7.61 
(IH, dd), 7.31 (IH, dt), 3.71 (2H,t), 3.50 (2H, q), 2.75 (2H, 
t), 2.68 (2H, t), 2.26 (3H, s), 1.99 (2H, q-uint.) 



Example 69 

Title compounds of the Examples were tested in the biological test described 
above and were found to exhibit an ICso of below 10 nM. For example, the 
5 following representative confounds of the exan^les exhibited the following IC50 
values: 
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Example 4: 3.71 

Example 17: 8.51 

Example 26: 0.40 jiM 

Example 30: 0.71 

Example 31: 0.63 jiM 

Example 32: 0.66 |iM 

Example 33: 5.60 ^iM 

Example 50: 8.33 ^lM 

Example 51: 5.87 |xM 
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10 



Claims 

1 . A compound of formula I, 



R 

Y>^ xR 



R^ 



wherein 



either 

R> represents an aryl group or a heteroarji groiip, both of which are optionaUy 
substituted by one or more substituents selected from and B^ which group 
may itself be further substituted by one or more substituents selected from G^ Z 
(wherein Z is not directly attached to an aryl or a heteroaryl group) and (which 
group is optionally further substituted by one or more substituents selected 
15 from G^ B^ and Z, wherein Z is not attached to an aryl or a heteroaryl group); and 
represents H or Ci-g alkyl, which latter group is optionaUy substituted by one or 
more halo groups; 
or 

when R' represents Ci^ alkyl optionally substituted by halo, R^ and R^ may be 
20 linked together forming a further 5- to 7-membered ring, optionally containing 1 
to 3 heteroatoms and/or 1 to 3 double bonds, which ring is itself optionally 
substituted by one or more substituents selected from G\ Z (when the ring is not 
aromatic in nature) and B' (which B' group is optionally substituted as described 
above); 

25 R' represents Ci.g aUcyl, heterocycloalkyl, aryl or heteroaryl, all of which groups 
are optionally substituted by one or more substituents selected from G^ Z (\^^en Z 
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is not directly attached to an aryl or a heteroaiyl group) and B' (which B' group is 
optionally substituted as described above); 



X represents a direct bond or -N(R )-; 
5 Y represents -C(0)-, -C(S)- or -S(0)2S 

B', B^ and B^ independently represent, on each occasion when used above, 
Cj^ alkyl, heterocycloalkyl, aryl or heteroaryl; 

10 G' , and independently represent, on each occasion when used above, halo, 
cyano, -N3, -NO2, -ONO2 or -A'-R"''; 

wherein represents a spacer group selected from -C(Z)A\ -N(R)A-, 
-OA"-, -S- or -S{0)rA\ in which: 
A^ represents a single bond, -0-, -S- or -N(RV; 
15 A^ represents A^, .C(Z)N(R^)C(Z)N(R=K -C(Z)N(R')C(Z)0., 
.C(Z)N(R^)S(0)^(R^)-, -C(Z)S-, -S(0)„-, -S(0).N(R^)C(Z)N(R')-, 
-S(0)„N(R^)C(Z)0-, -S(0)„N(R^)S(0)„N(R^)-, -C(Z)0-, 'S(0)^(R')- or 
-S(0)„0-; 

A* represents A^ -S(0)„-, -C(Z)0-, -S(0)„N(R')- or -S(0)„0-; 
20 A^ represents a single bond, -N(R^)- or -0-; 

A^ represents a single bond, -C(Z)- or -C(Z)N(R )-; 



Z represents, on each occasion when used above, a substituent connected by a 
double bond, which is selected from =0, =S, =NR"^ =NN(R'^'')(R^), =NOR^ 
25 =NS(O)2N(R'''^(R'),=NCN,=CHNO2and=C(R''0(R'); 

R*" represents, on each occasion when used above, H, Ci^ alkyl or a- 
heterocycloalkyl group, which latter two groups are optionally substituted by one 
or more substituents selected from G^ Q and B' (which B' group is optionaUy 
30 substituted by one or more substituents selected from G^ Q (w*en Q is not 
directly attached to an aiyl or a heta-oaryl group) and B*). 
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R"'' and independently represent, on each occasion when used above, H or B\ 
which group is itself optionally substituted by one or more substituents selected 
from G', Q (when Q is not directly attached to an aryl or a heteroaryl group) and 
B-' (which B^ group is itself optionally substituted as described above); or 

5 when R'*'' and/or R^ represent optionally substituted B^ groups, then any pair 
thereof may, for example when present on the same atom or on adjacent atoms, be 
linked together to form, with those, or other relevant, atoms, a 5- to 7-membered 
ring, optionally contaiiung 1 to 3 heteroatoms and/or 1 to 3 double, bonds, which 
ring is itself optionally substituted by one or more substituents selected from G*, Q 

10 (when the ring is not aromatic in nature) and B* (which B* group is optionally 
substituted as described above); 



B\ B^ and B^ independently represent on each occasion when used above 
Ci-8 alkyl, heterocycloalkj'l, aryl or heteroaryl; 

15 

G*, G^ and G* independently represent on each occasion when used above, halo, 
cyano, N3, -NO2, -ONO2 or -A'-R*; 

wherein A' represents a spacer group selected from -C(Q)A*-, -N(R )A 

-OA'"'-, -S- or .S(0)„A''-, in which: 
20 A^ represents a single bond, -0-, -S- or -N(R')-; 

A' represents A'\ -C(Q)S-, -S(0).-, -C(Q)0-, -S(0)„N(R')-, -S(0)„0-, 

-C(Q)N(R')C(Q)N(R')-, -C(Q)N(R')C(Q)0-, -C(Q)N(R')S(0)„N(R')-, 

-S(0)J^(R')C(Q)N(R')-, -S(0)„N(R'')C(Q)0- or -S(0)„N(R')S(0)„N(R')-; 

A'° represents A'^ -S(0)n-, -C(Q)0-, -S(0)„N(R')- or -S(0)„0-; 
25 a" represents a single bond, -N(RV or -0-; 

A" represents a single bond, -C(Q)- or -C(Q)N(R'')-; 



Q represents, on each occasion when used above, a substituent connected by a 
double bond, which is selected from =0, =S. =NR^ =NN(R')(R'), =NOR^ 
30 =NS(0)2N(R')(R''),=NCN,=CHN02and=C(R*')(R'); 
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and R' independently represent, on each occasion when used above, H. Ci^ 
alkyL heterocycloalkyl, arj'l or beteroaryl, which latter four groups are optionally 
substituted by one or more groups selected from halo, C,^ alkyl (optionally 
substituted by one or more halo groups), -N(R«)R', -0R^ -ONO, and -SR^ or 

5 when they do not represent H. any pair of R*^ and R' may, for example when 
present on the same atom or on adjacent atoms, be linked together to form, with 
those, or other relevant, atoms, a 5- to 7-membered ring, optionally containing 1 to 
3 heteroatoms and/or 1 to 3 double bonds, which ring is itself optionally 
substituted" by one or more groups selected from halo, Cu alk>'l (optionally 

10 substituted by one or more halo groups), -N(R*)R', -0R^ -ONOj and -SR"; 

R* and R' mdependently represent, on each occasion when used above, H or 
C,^ allcyl, which latter group is optionaUy substituted by one or more halo groups; 

15 n represents, on each occasion when used above, 1 or 2; and 

R" and R' independently represent H, halo or Cu alkyl (which alkyl ffowp is 
optionally substituted by one or more halo or C,^ alkoxy groups (which alkoxy 
group may itself be substituted by one or more halo group)), wherein at least one 
20 of R^ and R** does not represent H, 

or a pharmaceutically-acceptable sah thareot 

provided that, when R' and R* both represent H, Y represents -C(0)-, R' 

25 represKits methyl and: 

(i) X represents a direct bond and R' represents methyl, then does not represent 
2,6-dimethylphenyl or 2-chloro-6-methylphenyl; and 

in) X represents -N(R*')- in which R*" represents H and R^ represents 4-[(2- 
aminosulfonyl)phenyl]phenyl, then B} does not represent 5-bromo-2-pyridyL 
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2. A compound as claimed in Claim 1, wberein R' represents aryl or 
heteroarj'l, both of which are optionally substituted by one or two groups selected 
fromB' andG'. 

5 3. A compound as claimed in Claim 1 or Claim 2, wherein R^ represents H. 

4. A conqjound as claimed in any one of the preceding claims, wherein 
represents Ci^ alkyl, heterocycloalkj'l, aryl or heteroarj'l, all of which are 
optionally substituted by one or two groups selected from B' and G\ 

10 

5. A compound as claimed in any one of the preceding claims, wherein R*' 
represents H. 

6. A compound as claimed in any one of the preceding claims, wherein R' 
15 and R'' independently represent H, Cm alkyl or halo. 

7. A compound as clauned in any one of the preceding claims, wherein B^ 
represents C1.3 alkyl, aryl or heteroaryl, all of which are optionally substituted by 
one or more groups. 

20 

8. A compound as clauned in any one of the preceding claims, wherein 
represents halo, cyano or -A^-R^*". 

9. A compound as claimed in any one of the preceding claims, wherein 
25 represents halo. 

10. A compound as claimed in any one of the preceding claims, wherein A^ 
represents -S-, -C(Z)A'-, -OA'- or -S(0)2A^ 

30 11. A compound as claimed in any one of the preceding claims, wherein A^ 
represents -0-. 
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12. A coinpound as claimed in any one of the preceding claims, wherein A* 
and A^ independently represent a single bond. 

13. A compound as claimed in any one of the preceding claims, wherein Z 
5 rqjresents =0. 



4b 



14. A compound as clauned in any one of the preceding claims, wherein R 
represents B*. 

10 15. A compound as claimed in any one of the preceding claims, wherein 
represents Cm alkyl or aryl, both of which groups are optionally substituted by 
one or more groups selected from and B^. 

16. A compound as clahned in any one of the preceding claims, wherein 
15 represents halo. 

17. A compound as claimed in any one of the preceding claims, wherein B' 
represents aryL 

20 18. A compound as claimed in any one of the preceding claims, wherein 
represents optionally substituted phenyl, quinolinyl pyridyl, isoquinohnyl,, 1,3- 
benzodioxolyl or 1,4-benzodioxanyl. 

19. A compound as claimed in any one of the preceding claims, wherein R^ is 
25 optionally substituted by one or more substituents selected from halo or C1.3 alkyl. 

which alkyl group is linear or branched and/or is optionaUy substituted by one or 
more halo group. 

20. A compound as claimed in any one of the preceding claims, wherein R 
30 represents optionally substituted C,^ aDcyl, Cj^ cycloalkyl. C^a alkenyl. 

piperidinyl. piperazinyl phenyl, pyridyl, imidazolyl or moipholinyL 
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>3 



10 



21 . A compound as claimed in any one of the preceding claims, wherein R is 
optionally substituted by one or more substituents selected from halo, cyano, Cm 
alkyl (which alkyl group is linear or branched and/or is optionally substituted by 
one or more halo group), phenyl, thienyl, pjiidyl, oxazolyl, thiazolyl, =0, -0R'°, 
-C(0)OR", -SR^' and -S(0)2R'' (wherein R'°, R" and R'' independently 
represent Ci-s alkyl which alkj-l group is optionaUy substituted by one or more 
halo atoms or aryl groups and R" represents phenyl optionaUy substituted by one 
or more fluoro atoms). 

22. A compound of formula I as defined in any one of Claims 1 to 21, or a 
pharmaceutically acceptable sah thereof; for use as a pharmaceutical. 



23. A pharmaceutical formulation including a compound of formula I, as 
defined in any one of Claims 1 to 21. or a pharmaceutically acceptable salt 
15 thereof, in admixture with a pharmaceuticaUy acceptable adjuvant. dUuent or 



carrier. 



24. Use of a compound of formula I, as defined in any one of Claims 1 to 21 
but without the provisos, or a pharmaceutically acceptable salt thereof for the 

20 manufacture of a medicament for the treatment of a disease in which inh&ition of 
the activity of a lipoxygenase is desired and/or required. 

25. A use as claimed in Claim 24 wherein the lipoxygenase is 15- 
lipoxygenase. 

25 

26. A use as claimed in Claim 24 or Claim 25. wherem the disease is 
inflammation and/or has an inflammatory con?)onent. 

27. A use as claimed in Claim 26 wherein the inflammatory disease is asthma, 
30 chronic obstructive pulmonary disease, pulmonary fibrosis, an allergic disorder, 

rhinitis, inflammatory bowel disease, an ulcer, inflammatory pain, fever, 
atherosclerosis, coronary artery disease, vasculitis, pancreatitis, arthritis. 
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osteoarthritis, rheumatoid arthritis, conjunctivitis, iritis, scleritis, uveitis, a wound, 
dermatitis, eczema, psoriasis, stroke, diabetes, autoimmune diseases, Alzheimer's 
disease, multiple sclerosis, sarcoidosis, Hodgkii.-s disease or another maUgnancy. 

28. A method of treatment of a disease in which inhibition of the activity- of a 
lipox7genase is desired and/or required, which method comprises admini^tion 
of a theiapeuticaUy effective amount of a compound of formula I as defined in any 
one of Claims 1 to 21 but without the provisos, or a pharmaceutically-acceptable 
salt thereof, to a patient suffering from, or susceptible to, such a condition. 



10 



29. A combination product comprising: 

(A) a confound of formula 1 as defined in any one of Claims 1 to 21 but without 
the provisos, or a pharmaceutically-acceptable salt thereof; and 

(B) another therapeutic agent that is usefixl in the treatment of inflammation, 

15 wherein each of components (A) and (B) is formulated in admixture with a 
pharmaceutically-acceptable adjuvant, diluent or carrier. 

30. A combination product as claimed in Claim 29 which conpises a 
pharmaceutical formulation including a compound of formula I as defined in any 

20 one of Claims 1 to 21 but without the provisos, or a pharmaceuticaUy-acceptable 
salt thereoJ^ another therapeutic agent that is useful in the treatment of 
inflammation, and a pharmaceutically-acceptable adjuvant, diluent or earner. 

31. A combination product as claimed in Claim 29 which comprises a kit of 

25 parts conaprising components: 

(a) a pharmaceutical formulation including a compound of formula 1 as 
defined in any one of Claims 1 to 21 but without the provisos, or a 
pharmaceutically-acceptable salt thereof in admixture with a 
pharmaceuticaUy-acceptable adjuvant, diluent or carrier; and 

■ 30 (b) a pharmaceutical formulation including another therapeutic agent that is 
usefiil in the treatment of inflammation in admixture with a 
pharmaceutically-acceptable adjuvant,' diluent or carrier. 
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which components (a) and (b) are each provided in a form that is suitable for 
administration in conjunction with the other. 

32. A process for the preparation of a conqjound of formula I as defined in 

5 Claim 1, which comprises: 

(i) for compounds of formula I in which represents a tertiar)' C,.8 allcyl, tertiary 
heterocycloalkj'l, aryl or heteroaryl group and represents Ci^ alkTl, optionally 
substituted as defined in Claim 1, or halo, reaction of a compound corresponding 
to a compound of formula I in which R" represents hydrogea, with an appropriate 

10 base, followed by: 

(a) for confounds of formula I in which R"* represents an optionally 
substituted Cm alkyl group, quenching wrfh an electrophile of 
formula II, 

Rl'" H 
15 wherein R" represents Ci^ alkyl, which group is optionally 

substituted by one or more halo or methoxy groups and L^' 
represents a suitable leaving group; or 

(b) for compounds of formula I in which R*" represents halo, quenching 
with an electrophile that provides a source of halide ions; 

20 (ii) for compounds of formula I in which, when Y is -S(0)2- and X is 
-N(R''')- in which R"^ is B\ reaction of a con:5)ound of formala in, 

O 



III 



wherein R\ R^ R' and R^ are as defined in Claim 1, with a compound of formula 
IV, 

25 R^-X'-Y-L' 

v^ierein, when Y represents -S(0)2-. represents a direct bond or -N(B')-or, for 
aU other values of Y, X' represents X as defined in Claim 1, represents a 
suitable leaving group and R^ and Y are as defined in Claim 1 ; 
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(iii) for compounds of formula I in which X represents a single bond and Y 
represents -C(0)-, reaction of a compound of formula III as defined above with a 
compound of formula V, 

R^C(0)OH V 
wherein is as defined in Claim 1 ; 

(iv) for compounds of formula I in which R^ represents a primar)' or secondary 
Ci^ alkyl or a secondary heterocycloalkyl group, X represents a direct bond and Y 
represents a -C(0)- or a -C(S)- group, reaction of a compound of formula III as 
defined above with a conipound of formula VI, 

r3=y» VI 
wherein Y* represents -C(0)- or -C(S)- and R^ is as defined in Claim 1 ; 

(v) for compounds of formula I, in which X represents -NH- and Y represents 
-C(0)- or -C(S)-, reaction of a compound of formula III as defined above with a 
compound of formula VII, 

R^=r' VII 
wherein R^ is as defined in Claim 1 and Y* is as defimed above; 

(vi) for compounds of formula I in which Y represents -C(0)- or -C(S)-, reaction 
of a compound of formula III as defined above with: 

(a) a compound of formula Vin, 

ci-Y"-ci vni 

(b) a conpound of formula IX, 

wherein, in both cases, Y* is as defined above; or 

(c) when Y represents -C(0)-, triphosgene, 
25 foUowedby: 

(1) for compounds of formula I in which X represents a direct bond, reaction vwth 
a conq)ound of formula X, 

R^M X 
wherein M represents a metal, or a salt or complex thereof and R^ is as defined in 
30 Claim 1; or 



20 
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(2) for compounds of formula I wherein X represents: 

(I) -N(R^^)-, reaction with an amine of formula XI, 

R^N(H)R^" XI 
wherein R^ and R"*" are as defined in Claim 1 ; or 
5 (H) a direct bond and R^ represents a nitrogen-containing 

heterocycloalkyl group, in which a nitrogen atom of the 
heterocycloalkyl group is attached directly to the Y substituent of 
the compound of formula I, reaction with a corresponding 
secondary amine of the nitrogen-containing heterocycloalkyl 

10 group; 

(vii) for compounds of formula I in which X represents -NCR"")- and R"" is other 
than hydrogen, reaction of a corresponding compound of formula I in which X 
represMits -N(H)- with a compound of formula XU, 

R*'.L' xn 

15 wherein R*' represents any value of R*' as defined in Claim 1 other than H and L" 
is as defined above; 

(viii) for compounds of formula I in which Y represents -C(S)-, reaction of a 
corresponding compound of formula I in which Y represents -C(0)- with a 
suitable reagent for the conversion of a carbonyl group to a thiocarbonyl group; 

20 (ix) reaction of a compound of formula Xni, 

O. 



Xlli 




wherein R°, R^ R^ Y and X are as defined in Claim 1, with a con9)Ound of 
formula XIV, 

HN(R^)(R^) XIV 
25 wherein R' and R" are as defined in Claim 1 ; 
(x) reaction of a confound of formxila XV, 
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XV 



wherein R", R\ R", R^ Y and X are as defined in Claim 1, with a compound of 
formula XVI, 

R'-L- XVI 
5 wherein L" represents a suitable leaving group and R' is as defuied in Claim 1 ; or 
(xi) for compounds of formula I in which one of R" or R" represents an optionaUy 
substituted Ci^ alkyl group and the other represents H (as appropriate), reaction of 
a compound corresponding to a conopound of formula I in which one of R° or 
represents hromo or iodo and the other represents H with a suitable organoUtMum 
10 base, followed by quenching with a conqjounH of formula II. as defined above. 
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